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Indexes for the twelve issues of the Railway Mechanical 
Engineer published during 1926, will soon be ready for 
distribution. These are sent only 
to those of otr subscribers who 
place orders for them with our cir- 
culation department as it has been 
found that many of our readers 
for them. If you wish to have a copy of 
the index to include with your bound volume or for use 
in referring back to the unbound copies, your order 
should be placed at once. 


Order 
your indexes 


have no use 


An authority on machine tools for a large railroad stated 
recently that the number of shutdowns of machine tools 
aa in railway shops could be greatly 
Lubrication reduced if all machine tools were 

of provided with positive force-feed 
machine tools __ lubrication to all high speed moving 
parts, and if a central oiling sys- 

tem were provided for the lubrication of all the other 
bearings and surfaces to be oiled. Most of the older 
types of equipment have the oil holes scattered all over 
the machine. This requires considerable time to oil 
the bearings, and if the operator is on piece work, he is 
likely to overlook some of the oil holes, with the result 
that maintenance cost increases. The numerous oil 
holes o1 some machines frequently become covered with 
chips, grease and dirt, so that the operator may not know 
of their existence. On some machines there are over 
fifty separate oil cups and oil holes which should re- 
ceive daily attention. On machines of this type too much 
responsibility is placed on the operator with the result 
that there is considerable possibility that some of the 
oil holes will be overlooked and the bearings run dry. A 
ruined bearing may mean a costly shut-down. At the 
larger shop of one railroad, many of the machines have 
been provided, since installation, with a centralized oil- 
ing system, with copper tubes leading to the various 
points where oil is required. This is one method of 
solving the problem of inadequate lubrication. Most 
railroad shops of any size have one or more apprentice 
boys who could be used to oil the machines every morn- 
ing. At first glance this may appear as a job not in- 
tended for one on whom the railroad is spending a tidy 
sum of money to teach him the machinist’s trade. The 
major portion of the apprentice boy’s time 1s devoted 
to learning how to operate machines. To be an all 
around machinist, he should also know the function of 
the principal parts of the machine. An alert apprentice, 
who wants to become well informed, can learn a great 
deal about different machines by repeatedly filling the 
oil cups and oil holes, He will learn to appreciate the 
importance of lubrication which, when he becomes a 
machinist, will react favorably to the management, as he 


will take care to see that his machine is properly lubri- 


cated and thus help reduce machine tool maintenance 
costs. 


The engine truck is not only one of the most difficult 
parts of a locomotive to lubricate, requiring constant 
attention and supervision to avoid 
hot boxes and ‘resultant engine 
failures, but its maintenance pres- 
ents difficu'ties of no inconsiderable 
magnitude. In the first place, the 
trucks usually come into the back shop after about a 
year of road service, literally covered with oil, grease, 
and dirt. Anything like an adequate: inspection for 
frame cracks or wear in the parts is impossible until the 
entire truck has been thoroughly cleaned. The frames 
frequently have to be squared, center castings or swing 
bolsters given attention, loose bolts of all kinds tight- 
ened, springs and rigging overhauled, new wheels pro- 
vided, boxes applied having the proper pedestal jaw fit 
and the correct lateral wheel play. Newly packed oil 
cellars are applied and binders bolted in place. 

Engine truck work is one of the important jobs in the 
back shop and the Railway Mechanical Engineer would 
welcome descriptions. from some of its readers of the 
best practice in handling this work, with particular ref- 
erence to methods of keeping the truck frame itself a 
rigid operating unit. The stresses set up in engine 
trucks under the severe requirements of road service 
cause a great deal of working of frame and pedestal 
bolts and the practice has been followed to a certain 
extent in the past few years of replacing bolts with 
rivets. To what extent has this method been successful ? 
What difficulties have developed? Can repairs be made 
as readily at outside points, or are such repairs rendered 
largely unnecessary by greater permanent rigidity in the 
riveted structure? These are a few questions appar- 
ently of considerable importance, occupying the minds 
of engine truck maintenance men at the present time. 


A query on 
engine truck 
repairs 


A prominent railroad mechanical engineer recently said, 
“A locomotive is as strong as its bolted connections,” 
and the truth of this statement can- 
not be successfully questioned. Not 
only does a locomotive depend for 
its stability and performance on 
bolted connections but the cost of 
maintaining these connections tight is a serious item, if 
we may judge by the number of men and machines em- 
ployed in the average railroad shop, making, fitting and 
applying frame bolts. Much can be done to reduce the 
cost of this work by cutting out entirely, or at least 
minimizing, the practice of making individual bolt fits 
each of which involves one or more trips between the 
locomotive and a bolt lathe. 


Locomotive 
frame 
bolts 


1 








The real salvation of the mechanical department, how- 
ever, as regards locomotive frame maintenance has been 
the extensive introduction of steel castings to replace one 
or more parts previously joined with bolts. The manu- 
facturers have performed a real service in developing 
steel foundry practice to a point where large, complicated 
steel castings are highly reliable against failure due to 
defects in the original material or poor design. A con- 
siderable number of locomotives are now in service hav- 
ing bed frame castings in which the side frames, front 
and back deck castings and all crossties are combined in 
a single steel casting. The latest development along this 
line has been the integral cylinder and bed frame cast- 
ing, built by the Commonwealth Steel Company, for a 
switching locomotive of the Terminal Railroad of St. 
Louis. This one-piece casting is designed to take the 
place of 30 parts in the former design, to weigh 6,500 
Ib. less and to have approximately four times the 
strength. 

The reason for the increased strength per unit of 
weight in a steel casting is that this construction permits 
using light sections, well-braced, in which deflections 
cause less stress in the outer fibers than in the case of 
heavy, concentrated sections of the conventional bar 
frame. This is illustrated by the relatively far greater 
outside fiber stress in a 6-in. square beam section than in 
a 4-in. square beam section of the same length when sub- 
jected to the same load. The generally larger fillets 
now being used in steel castings also contribute to 
greater reliability and freedom from breakage. 





Car department men whose work is more or less directly 
connected with the maintenance of passenger equip- 
ment will be interested in knowing 
Your coach shop that the Kingsland, N. J., coach 
twenty years shops of the Delaware, Lackawanna 
from now & Western, a description of the 
operation of which appears on an- 
other page of this issue, were constructed about twenty 
years ago. Yet a study of the drawing of the layout of 
the repair tracks and buildings will show that the loca- 
tion of the various buildings, shops and transportation 
facilities is in many respects as ideal for repairing the 
more modern all-steel or composite passenger cars as for 
repairing the earlier equipment of all-wood construction. 
Many changes have been incorporated in the design of 
passenger cars during the past 20 years, the most im- 
portant of which, from the standpoint of maintenance, 
are the adoption of all-steel and composite construction. 
the increased use of special service cars, the adoption of 
improved methods of lighting, heating and ventilating, 
and more complicated braking equipment. An outstand- 
ing advance is taking place in methods of painting. 
Railroads encountering more competition for pas- 
senger business today than they did twenty years ago 
have placed a considerably larger burden on the shoul- 
ders of the car department officers in charge of pas- 
senger car maintenance. There is little likelihood of this 
burden ever ‘becoming lighter. Today, the competition 
of the bus and automobile presents a real problem in ob- 
taining passenger business. Passenger steamship lines 
are taking a new lease on life. Tomorrow the railroads 
will have to meet competition from the aeroplane. All 
of this competition is not, however, any reason to expect 
the railroads will eventually pass out of the passenger 
transportation picture. There will, in all probability, 
evolve a picture in which the -railroads will be shown do- 
ing their part. Whether they will be in the foreground or 
in the background depends largely on the railroads them- 
selves and no small part in the choice of final location in 
the picture belongs to the car department. Improved 
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and more luxurious passenger equipment is certain to be 
built in the future and the improvements are likely to 
be of a more radical nature during the next 10 years 
than they have been in the past twenty years. These new 
developments will, of course, present new problems in 
maintenance. 

The layout and construction of the Kingsland shops, 
originally built for the handling of repairs to cars of all- 
wood construction, is satisfactory today for the main- 
tenance of passenger cars of modern construction. Quite 
a number of car department officers are working on 
just the same kind of a problem that the car department 
of the Lackawanna was confronted with twenty years 
ago. There are many of these officers who may well 
ask themselves the question, “will the passenger car 
repair facilities we are planning to build this year do the 
job twenty years from now?” In answering this question, 
the various trends in passenger car construction and in 
the changing character of the service requirements must 
be given consideration. The improvements made during 
the past twenty years have not presented very serious 
problems in maintenance, but car department officers 
will be required to solve more complicated problems in 
the future. Planning facilities for future passenger car 
repairs today is not as simple a problem as it was twenty 
years ago. 





A glance at the operating records of American railroads 
during 1926 brings immediately the realization that a 
new standard in railroading has 
What will been established. Without review- 
1927 ing in detail the statistics of actual 
bring? performances, it is sufficient to draw 
attention to the fact that every 
month during 1926 broke all previous records in the case 
of the following six factors which are indicative of 
operating efficiency: Percentage of serviceable locomo- 
tives, freight car-miles per car day, gross and net tons 
per train, gross ton-miles per train hour and net-ton 
miles per train hour. In addition, the records made in 
the reduction of fuel consumed per thousand gross ton- 
miles were quite remarkable. No small part of the credit 
for the accomplishment for these performances should 
go to the men of the mechanical department. The rec- 
ords stand as an acknowledgment of the initiative and 
ability of those charged with the responsibility for 
solving the problems of operation and traffic and of those 
responsible for the design and maintenance of motive 
power and rolling stock. More intensive utilization of 
existing equipment has played a large part in making 
these performances possible. This factor has also im- 
posed an added burden on the mechanical department 
which apparently has been shouldered with a spirit that 
has made it possible not only to keep pace with the in- 
creasing demands for serviceable locomotives and cars 
but, through improved methods and practices which more 
intensive operation has necessitated, the final result has 
been a decided improvement in maintenance conditions. 
This is indicated by the fact that the percentage of bad 
order cars in freight service at the end of the first 10 
months of 1926 was 6.7 as compared with 7.9 for a simi- 
lar period in 1925. For the same period the percentage 
of unserviceable locomotives in 1926 was 16.5 as com- 
pared with 17.9 in 1925. 

While the number of new locomotives ordered during 
1926 was not appreciably greater than during 1925, there 
is some significance in the fact that a large part of the 
1.362 locomotives ordered for service on railroads in the 
United States and Canada are heavy, high capacity units 
designed to handle much greater train loads than the 
average of existing locomotives. 
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A standard of maintenance has been set of which the 
mechanical department can feel justly proud, yet at this 
time it is vital that mechanical officers be looking ahead 
in order that they may anticipate, so far as possible, any 
change in conditions which the coming year may bring 
about that will impose new or more difficult maintenance 
problems. The high pressure utilization of equipment 
cannot help but eventually wear down the comfortable 
reserve of motive power and rolling stock existing at the 
present time. On the other hand, the acquisition of mod- 
ern motive power which in most cases taxes to the limit 
the present shop facilities brings a problem of mainte- 
nance that must be met. Far too many shops on Ameri- 
can railroads are inadequately equipped with machine 
tools and shop equipment. If the mechanical depart- 
ment is to maintain the record so far established, it is 
imperative that the problem of modernizing our loco- 
motive shops must be immediately and continually con- 
sidered. During the past year the manufacturers of 
machine tools and shop equipment have brought out a 
great many new designs, many of which are particularly 
suited tc the handling of railroad shop work in a manner 
which makes possible great savings in maintenance costs. 
If our locomotive and car shops are going to be in a 
position to supply the demand for motive power and 
rolling stock to keep pace with a continued record break- 
ing traffic, many improvements which have been de- 
ferred niust now be made in order to bring the equip- 
ment of these shops up to a point that will make it pos- 
sible not only to handle an increased output but eco- 
nomically to maintain the modern locomotive with its 
many accessories. Mechanical department officers and 
supervisors may view with a certain amount of pride the 
accomplishments of 1926, yet at the same time they must 
not fail to consider the significance of the question “What 
will 1927 bring?” Preparation in advance is the safest 
course and to have intelligently prepared for emergen- 
cies which may arise will undoubtedly result in an im- 
provement in operating performance during 1927 which 
will be the source of still greater satisfaction. 





The past year is outstanding for the high degree of 
efficiency with which the railroads in America were 
operated. Indeed, the improvement 
A year in financial results is more due to 
of better the increase in the efficiency - 
i i operation than to the increase in the 
a canieaa of business handled. Ac- 
cording to figures quoted by Dr. Julius H. Parmalee, 
director, Bureau of Railway Economics, in the January 
1, 1927, Railway Age, the operating revenues increased 
from $6,187,000,000 in 1925 to $6,476,000,000 in 1926, 
or 41% per cent. This was the result of a six per cent 
increase in freight revenues; a decline of almost one per 
cent in passenger revenues indicates that the decline in 
passenger business which has been taking place for sev- 
eral years past has not yet been entirely checked. The 
efficiency of operation is indicated by the fact that total 
operating expenses increased but 2.7 per cent over 1925, 
to $4,705,000,000. The result is an operating ratio of 
72.7 per cent for 1926 as compared with 74.1 for 1925, 
thus continuing a trend of improvement which has been 
unbroken since 1920. Maintenance of equipment ex- 
pense increased from $1,269,000,000 in 1925 to 
$1,292,000,000 in 1926, or only 1.8 per cent. 
While the railroads have been investing large sums in 
additional and improved facilities, the total amounting 
to $875,000,000 in 1926, it is significant that the amount 
of new equipment which was ordered during the year 
and the amount actually installed during the year is rela- 
tively small. The 1926 capital expenditures of the Class 
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I roads of the United States aggregate $96,000,000 for 
locomotives, $210,000,000 for freight cars, and $55,000,- 
000 for passenger cars. Including $40,000,000 invested 
in shops, enginehouses and in shop machinery and equip- 
ment, $401,000,000 (less than half of the total invested 


‘during the year) went into equipment and facilities 


within the jurisdiction of or used by the mechanical de- 
partment. 

During 1926, orders were placed for 1,362 locomo- 
tives by the railroads of the United States and Canada. 
This shows a small increase over the 1,065 locomotives 
ordered during 1925, but is still much below the average 
during pre-war days when orders seldom dropped below 
2,000 and were frequently above 3,000 per year. During 
1926, 1,185 locomotives were built for the railroads in 
the United States and Canada as compared with 994 in 
1925, and although this also represents a relatively small 
activity, these locomotives were generally of large capac- 
ity. Those installed on the Class I railroads in the 
United States averaged 56,565 lb. tractive force and, 
after allowing for the locomotives retired during the 
year, effected a net increase of 26,000,000 Ib. tractive 
force. 

Orders for 68,995 freight cars were placed by the 
railroads in the United States and Canada, which is 
much less than the 93,458 cars ordered during the pre- 
ceding year. The number of cars actually built during 
the year was also less than the number built during 1925. 
The larger capacity of the new cars, however, resulted 
in a net increase in freight car carrying capacity of 
about 900,000,000 tons, after allowing for retirements. 
An absence of practically any car shortage throughout 
the year, with a surplus during periods of greatest de- 
mands as high as, or higher than the average for the 
years from 1921 to 1925, indicates the high degree 
efficiency with which the available supply of equipment 
was utilized. The number of passenger cars ordered by 
the railroads in the United States and Canada during the 
past year was also much smaller than for any year 
since 1921. Orders were placed for 2,104; in 1925 
orders were placed for 2,241. 

The number of rail motor cars and trailers ordered 
last year changed but slightly from the number ordered 
in 1925. Orders were placed for 170 motor cars and 24 
trailers in 1926 and for 171 motor cars and 19 trailers in 
1925. With the growing capacity of power plants—a 
number of cars were ordered last year with double power 
plants aggregating from 400 to 500 hp.—the field for 
this equipment as a means of maintaining local and 
branch line passenger train ‘service: has. been considerably 
extended. Unless the motor equipment has sufficient 
power to handle additional cars of milk or other express 
traffic, it is not available as a substitute for the steam 
train on many lines where relatively light passenger 
traffic is accompanied by a relatively heavy express 
traffic. 

The improvement in operating efficiency which has 
reduced the operating ratio of the Class I roads as a 
whole from 93.7 per cent for 1920 to 72.7 per cent for 
1926, is an accomplishment in which every department 
has participated, and none with more effectiveness than 
the mechanical department. Its contributions include 
better personnel relations, which in turn have had much 
to do with the splendid physical condition to which 
equipment has been brought without excessive expen- 
ditures, and they include much of the results of more 
intensive locomotive utilization. The department has 
also, in many cases, demonstrated the great value of 
adequate shop and terminal facilities, so that in the 
future there is likely to be less opposition to demands for 
improvements in this respect than there has been for 
so many years in the past. 
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High pressure compound locomotive built by the Baldwin Locomotive Works 


HE forty-seventh annual meeting of the Ameri- 
can Society of Mechanical Engineers, held in the 
Engineering Societies Building, 29 W. 39th street, 
New York, was the largest meeting of its kind ever held 
in the history of the society, a total of 2,213 registering 
for the four days, December 6 to 9, 1926. Two papers 
and two committee reports were presented at the session 
of the Railroad Division, which was held at 2:00 p.m., 
Tuesday, December 7. An abstract of one of these pa- 
pers, on balancing factors in the use of freight cars, by 
L. K. Silcox, general superintendent of motive power, 
Chicago, Milwaukee & St. Paul, was published in the 
December Railway Mechanical Engineer, page 743. A 
report on the year’s progress in railway mechanical en- 
gineering was made by the chairman of the division, H. 
B. Oatley, vice-president, Superheater Company, and a 
report on the opportunities afforded the mechanical engi- 
neer in the railroad industry was presented by the Sub- 
Committee on Professional Service, an abstract of which 
will appear in an early issue of the Railway Mechanical 
Engineer. The paper on the use of high steam pressure 
in locomotives, presented by E. C. Schmidt, professor of 
railway engineering, and the late John M. Snodgrass, 
professor of railway mechanical engineering, both of the 
University of Illinois, was followed by considerable writ- 
ten discussion. Following is an abstract of this paper, 
together with abstracts of a number of the discussions : 


The use of high steam pressure in 


. locomotives 
' By Edward C. Schmidt* and John M. Snodgrass? 


In the older current locomotives the working pressure 
lies generally between 180 and 210 lb. gage; in those 
of recent construction it varies from 200 to 250 Ib. 
The last-mentioned pressure is still unusual, and of the 
70,000 locomotives on the railroads of the United States, 
fewer than a thousand carry this pressure, which is the 
present maximum in locomotive boilers of standard de- 
sign. The practice abroad has not differed much from 
our own in this respect. 

In the use of high pressures, locomotive .practice has 
lagged behind that in stationary plants, chiefly because 





1 Professor of railway engineering, University of Illinois, Urbana, IIL 
2Late professor of railway mechanical engineering, University of Illinois, 
Urbana, Ill. Professor Snodgrass died on December 4. 


Annual meeting of the A. S. M. E. 


Railroad Division holds successful ses- 
sion—Featured by paper on the use of 
high steam pressures in locomotives 


of the difficulty of adapting the water-tube boiler to loco- 
motive conditions. Within the last ten years the working 
pressure in central generating stations has been in- 
creased to about 600 Ib. per sq. in.; and for special 
purposes, in small boilers of special design, the working 
pressure has been carried as high as 1,500 lb. 


The firebox of the ordinary locomotive has extensive 
flat surfaces the proper staying of which becomes more 
difficult as the working pressure is increased. While the 
maximum pressure for which it is possible properly to 
stay the ordinary firebox is not yet definitely settled, it 
probably lies between 275 and 300 Ib. In view of this 
fact and of the pressures in current use the term “high 
steam pressure” may be defined for the purposes of this 
presentation as a pressure of 300 lb. or more. Since, 
however, there are at present only two reciprocating lo- 
comotives using so high a pressure, certain facts are 
presented about those locomotives which operate at or 


near the usual current maximum pressure, namely, 250 
lb. 


Increasing the train load has always been, in Ameri- 
can practice, the usual resort for attaining economy in 
general operation, and it has resulted in an unremitting 
demand for locomotives of greater capacity or tractive 
force. For the locomotive designer an increase in steam 
pressure is an easy way to a moderate increase in ca- 
pacity, and there has been a steady increase in boiler 
pressure from the earliest days of locomotive construc- 
tion; the progress, however, has thus far been made by 
small steps of 10, 15, or 20 lb. at one time, and it has 
generally involved no radical departures in design. In- 
terest in higher pressure is no new thing; what dis- 
tinguishes our present interest in the subject is that the 
contemplated pressure increases far exceed our previous 
changes—the pressure used in two American locomotives 
is 100 and 150 lb. in excess of the current maximum, 
and in the high-pressure locomotive of the German State 
Railways, the excess is 600 lb. 


The advantages to be derived from high pressure 


The reasons for considering higher pressure in locomo- 
tive service and the advantages to be derived from its 
use may be stated as follows: (1) The use of higher 
steam pressure results in a considerable decrease in 
steam consumption, and a corresponding—though slightly 
smaller—decrease in coal consumption. (2) Within the 
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usual fixed limits of width and height the locomotive 
designer may obtain greater tractive force and greater 
power by increasing the boiler pressure. It is fortu- 
nately possible to obtain simultaneously both of these 
benefits ; and it is not necessary, as in some locomotive- 
economy-promoting devices, to trade economy for ca- 
pacity or vice versa. 

If the new high-pressure type of boiler proves ulti- 
mately to be inherently lighter than the present standard 
boiler, then, for a given total engine weight, it will be 
possible to obtain greater tractive force with high steam 
pressure; but we cannot know whether this will be true 
until the new type of boiler has been further developed 
and perfected. 

The magnitude of the gains to be derived from high 





Table I—Showing Rankine-Cycle efficiencies for single- 
expansion cylinders, using steam at various initial 
pressures, superheat of 250 deg., and exhausting 
against 20 lb. absolute back pressure 


Initial -——-Temperatures—, Gain in ef- Incre- 
steam the Of the Rankine- ficiency over that ment 
pressure, saturated superheated cycle attained with 200 of 

Ib. per sq. steam, steam, efficiency, Ib. initial pres- gain, 
in. gage deg. Fahr. deg. Fahr. per cent sure, per cent per cent 
200 388.0 638.0 18.90 apes recur 
250 406.2 656.2 20.34 7.61 7.61 
300 421.9 671.9 21.50 13.75 6.14 
350 435.9 685.9 22.49 19.00 §.25 
400 448.4 698.4 23.38 23.70 4.70 
500 470.2 720.2 24.81 31.28 7.58 
600 489.1 739.1 25.98 37.46 6.18 
700 505.7 755.7 26.95 42.59 5.13 
800 520.6 770.6 27.76 46.88 4.29 
900 534.2 7284.2 28.47 50.63 S08 





pressure is illustrated by the Rankine-cycle efficiencies 
shown in Table I, for pressures varying from 200 to 
900 Ib., at 250 deg. superheat, and an absolute back 
pressure of 20 lb. per sq. in. The fifth column shows 
the gains in efficiency expressed as percentages of that 
attained at 200 Ib. pressure; it will be noted that 400-Ib. 
steam gives 23.70 per cent greater efficiency than 200-Ib. 
steam, and 800-lb. steam gives 46.88 per cent more than 
200-lb. In view of the difficulties of utilizing extremely 
high pressures on locomotives, it is significant to observe 
that the increment of gain decreases as the pressure is 
increased. As indicated in the last column of Table I, 
the efficiency to be gained by raising the steam pressure 
from 200 to 300 Ib., for example, is 13.75 per cent; 
whereas the gain by increasing the pressure from 800 to 
900 Ib. is only 3.75 per cent; in other words, while the 
total gain in efficiency secured by increasing the pressure 
from 200 Ib. to 900 Ib. is over 50 per cent, the first 100- 
lb. stage of the increase gives more than 314 times as 
much benefit as does the last 100-Ib. stage. 

In reciprocating non-condensing engines operating with 
moderate pressure and under excellent conditions, the 
actual efficiency has proved to be from six-tenths to seven- 
tenths of the ideal efficiency shown in Table I. The pro- 
portion varies, depending on whether the engine is 
operated simple or compound, and upon the amount of 
superheat. There will probably be no very radical modi- 
fication of this proportion with the use of higher pressure 
and we are warranted in expecting that the relation be- 
tween the actual efficiencies at various pressures will not 
differ greatly from the relation between the theoretical 
efficiencies shown in the table. Such considerations make 
it certain that the gains attainable by the use of high pres- 
sures are considerable and well worth striving for. 

As has already been pointed out, the second advan- 
tage, namely, the increase in tractive force attainable 
with high pressures, has always been of great importance 
and it has become more and more so as locomotive de- 
sign has approached closer to the weight limits and to 
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the space limits set by the track clearance, which have 
been nearly or quite reached in many instances. Any- 
thing which under these conditions will permit the de- 
signer to continue to produce a more powerful machine 
which will draw a heavier train is bound to be regarded 
as of the utmost importance by every railroad operating 
officer, for it opens again the avenue to highest operat- 
ing efficiency and economy. 

Both advantages are important, and which one is re- 
garded as the more so will depend upon the circum- 
stances. Probably in European practice, with their light 
train load and high fuel cost, the gain in economy will 
seem more important than the gain in power; although 
present fuel costs on American roads have mounted to 
a point where our attitude toward such an engineering 
problem must be quite different from what it might 
properly have been ten years ago. 

There are some difficulties in the design and operation 
of high-pressure locomotives which, while probably not 
insuperable, ought nevertheless to receive due considera- 
tion. As has been intimated, the use of pressures above 
300 Ib. has entailed and will entail radical departures in 
boiler design. The experience with the Brotan boiler, 
having a firebox of watertube construction, has, how- 
ever, been extensive and encouraging. Similar types 
of construction have been used in the Horatio Allen? and 
in the high-pressure locomotive built by Henschel & Sohn 




















High pressure boiler and water-tube firebox of the ultra- 
high pressure locomotive on the German -State 
Railways built by Henschel & Sohn 


for the German State Railways. While the maintenance 
of such boilers, the maintenance of valves and piping, 
and lubrication under high temperature will introduce 
problems new to the railroad man there is in the results 
attained in high-pressure stationary plants ground for 
the hope that these problems can be satisfactorily solved ; 
and the experience of the New York, New Haven & 
Hartford with the McClellon boiler? offers similar en- 
couragement. 

In the opinion of many railroad men, one of the most 
serious problems to be solved in adapting the high-pres- 
sure water-tube type boiler to American railroad condi- 
tions lies in the almost universal use of untreated boiler 
waters on our railroads. Under the high temperature 
of the high-pressure steam the scaling is sure to be 
serious, and the proper washing and cleaning of these 
boilers will interpose a serious objection to their wide- 
spread use. Such an objection is not, of course, insur- 





1Railway Mechanical Engineer, February, 1925, page 79. 
“Railway Mechanical Engineer, March, 1926, page 143. 
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mountable, but it will undoubtedly greatly retard the 
adoption of high-pressure locomotives in many situa- 
tions. 

The maximum steam temperature which it is possible 
to carry without impairing the strength of the engine 
parts or without incurring unusual difficulties in lubri- 
cation remains to be determined. The maximum safe 
temperature is commonly held to be not over 750 deg. 
F., although the basis for this opinion is not generally 
stated. Fortunately the maximum steam temperature 
contemplated for locomotives does not greatly exceed 
this present limit. At 900 lb. pressure and 250 deg. 
superheat, for example, the temperature of the steam is 
784 deg., which is only 146 deg. more than the tem- 
perature of 200-lb. steam with the same superheat (638 
deg.). In high-pressure stationary plants. the steam 
temperature runs in the neighborhood of 700 deg. to 725 
deg. It seems likely that the difficulties arising from 
such increases in temperature as are entailed by the use 
of steam of even 900 lb. pressure can ultimately be 
overcome. 

Experience in stationary plants 


High-pressure steam has been experimented with and 
employed in stationary practice to a much greater ex- 
tent than in locomotives. The common employment of 
water-tube boilers and the use of condensers in station- 
ary plants, together with the limiting conditions found 
in locomotive service, have naturally led to the greater 
development in stationary practice. Experimentally, and 
to a considerable extent commercially, various steam 
pressures have been used up to as high as 1,500 Ib. per 
sq. in. The use of steam pressure in the neighborhood 
of 1,200 Ib. per sq. in. has received attention both in 
this country and abroad. A plant with a capacity of 
150,000 Ib. of steam per hour, designed for a pressure 
of 805 Ib. per sq. in., is now in process of erection. 
Numerous stationary plants are in operation which em- 
ploy steam pressures from 300 to 500 lb. per sq. in. 


Use of high pressure steam in recent design 


The use of high-pressure steam appears to have been 
accepted as the best practice in the design and operation 
of several large central power stations which have been 
built recently. Facts obtained from large-scale opera- 
tions, together with opinions expressed by practically all 
other recent users of high-pressure steam and by build- 
ers of equipment for this service, indicate the practi- 
cability of using high steam pressures and temperatures 
and of obtaining and maintaining equipment which will 
be satisfactory for pressures up to 800 lb. per sq. in. or 
higher, and for temperatures up to 700 to 750 deg. F. 
Experience in stationary practice has satisfactorily an- 
swered many of the questions which have arisen regard- 
ing the employment of high pressures and temperatures. 
The special problems which arise in locomotive practice 
due to conditions peculiar to that service are being vig- 
orouslv attacked. They appear to offer no insurmount- 
able difficulties. 


Discussion 


V. L. Jones, assistant mechanical engineer, New 
York, New Haven & Hartford, emphasized the neces- 
sity of having to attack the problem of utilizing higher 
steam pressure by considering a general re-design of 
the locomotive boiler. The following is an abstract of 
his discussion. 

The conventional type of locomotive in general use has 
just about reached its limit of capacity and economy with 
boiler pressures remaining in the neighborhood of 200 
Ib. per sq. in. gage. Refinements of details are possible, 
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but major increases in capacity and economy, it would 
appear, are only possible through radical increases in 
steam pressure. Anything but nominal increases in 
pressure must necessarily produce extensive changes in 
design and modifications to existing standard practice. 

The authors, in discussing the matter of greater trac- 
tive force and greater power, point out that it is for- 
tunately possible to obtain simultaneously both these 
benefits and it is not necessary, as in some locomotive de- 
vices, to trade economy for capacity or vice versa. 

This is a most important feature and cannot be stressed 
too strongly. Too often it so happens that devices for 
promoting locomotive economy force a compromise in 
some other feature of the design. All of which means 
that attention to improvement of the locomotive must 
be handled by always keeping in mind the effect on the 
plant as a whole, rather than magnifying the importance 
of any one portion of the boiler, engine or auxiliaries. 
For example, it is perfectly feasible and proper to divide 
the locomotive into two main sections, namely, the evap- 
orating plant and the steam using plant, or in other 
words, the boiler section and the cylinder section. Up 
to the present time it has been the general practice to add 
devices and equipment to a boiler which, basically, does 
not differ from designs laid down over 20 years ago. As 
a result, limitations peculiar to locomotive conditions, 
have been reached. We are now forced to attack the 
problem on the basis of a general re-design of the entire 
evaporating plant, giving proper consideration to each 
step necessary in transforming cold water from the 
tender into high pressure steam available for use in the 
cylinders. The feed heating section, the evaporating 
section and the superheating section of the boiler must 
all be properly proportioned as a part of a complete de- 
sign, rather than the system of starting with a standard 
type boiler and adding thereto feed water heating and 
steam superheating equipment. 

Weight and space are at more of a premium in loco- 
motive work than is ever approached in stationary or 
marine service. 

It would appear that to date the ultra high pressure 
boiler of the German State Railways represents a more 
complete development of the matter than any equipment 
now in service on other railroads, either at home or 
abroad. This is particularly true when the question of 
water tube fire boxes and bad water is considered; it 
being noted that the German design restricts the fluid in 
the water tube sections within a closed system, all of 
which amounts to nothing more than a combination of 
boiler and condenser. 

There is further evidence of proper coordination in 
the German design when it is noted that the use of 
moderate pressure steam in the low pressure cylinders 
is combined with the high pressure boiler feature with 
very good results from a heat balance standpoint. 

Professor Schmidt mentions that the use of higher 
pressures carries with it increasing difficulty on account 
of scaling, washing and cleaning of locomotive boilers 
due to the almost universal use of untreated water. 
In some sections of the country the quality of water for 
boiler feed is extremely bad, resulting in high mainte- 
nance and loss of use of locomotives. With the staybolt 
type of fire box construction, these troubles increase 
very definitely with an increase in pressure, but with 
the use of a water tube fire box construction. there does 
not appear to be quite as much difficulty in fire box in- 
spection, cleaning and general maintenance. The ex- 
perience with the Brotan fire box in Austria and ex- 
perience in this country with the Muhlfeld and McClel- 
lon fire boxes justify this statement. 

This leads to the logical statement that the more-gen- 
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eral use of water tube construction should produce defi- 
nite benefits through allowing greater capacity and 
greater power output from the boiler plant, with an 
ultimate reduction in maintenance and loss of use. This 
is another illustration of the importance of increased 
economy and increased capacity without the necessity 
of trading one for the other. 

It is believed that the use of higher pressures will be 
generally in vogue in the years to come. We cannot, 
however, remain with the present standardized form of 
locomotive design without reaching very definite limits 
in boiler pressures and axle weights. As a result, loco- 
motive design must undergo a fairly general change and 
development with the necessity of always co-ordinating 
all features of the evaporating section and the steam 
using section so that the net result obtained can be meas- 
ured in terms of greater economy and capacity at the 
tender drawbar without suffering exorbitant increases 
in weights and costs. 

Of necessity there must be modifications or changes or 
both to the running gear, in order to match up steam 
distribution characteristics with the change in pressure. 
Any appreciable increase in boiler pressure must take 
into account the probability of multiple expansion in 
the cylinders. Compounding introduces difficulties, it is 
true, and likewise the use of more than two cylinders is 
productive of complications, but unless these difficulties 
are faced squarely and overcome, the use of steam pres- 
sures in excess of 250 lb. gage will be extremely limited. 
It is not a simple matter to increase the boiler pressure 
indefinitely without due provision for proper expansion 
in the cylinders. Unfortunately railroad experience in 
the past brought results that were not of the best 
and a return to single expansion with the use of super- 
heat eliminated the use of compounds and more than 
two cylinders. It looks, however, as if multiple expan- 
sion must come as a necessity when boiler pressures ex- 
ceed approximately 300 Ib. pressure. 

It is therefore apparent that any appreciable increase 
in boiler pressure beyond approximately 250 lb. per 
square inch will carry with it the necessity for a gen- 
eral re-design of practically the entire locomotive. 

The widespread interest in the use of higher pres- 
sures and the proper means to attain the end in view, 
coupled with the progress that has been made to date, 
should produce results in the future in keeping with the 
importance of the subject. 


Experience with fire-tube boilers in past years has 
been satisfactory 


A. I. Lipetz, consulting engineer, American Loco- 
motive Company, discussed the advantages of higher 
pressures from the point of view of greater tractive 
forces and greater power that have been realized 
for years, and if it were not for the difficulties 
involved in the construction and maintenance of loco- 
motive boilers at those pressures, we would have 
had them long ago. In this respect it is in- 
teresting to recall that when the compound locomo- 
tive, which had caused a previous rise in boiler pressures, 
was supplanted by the superheated locomotive and the 
pressures were temporarily lowered, the innovation was 
welcomed by many railroad operators who were eager 
to reduce their boiler maintenance expenses. However, 
it did not last long, as the call for larger power revived 
the tendency of increasing boiler pressures, although the 
rise did not go on very rapidly. 

The question of the suitability of the water tube high 
pressure boiler to the peculiar conditions of locomotive 
service merits separate consideration. This will also ex- 
plain the reason for the delay in the application of high 
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pressure steam to locomotives in the past, and will en- 
able us to foresee the possible forms of its application in 
the future. 

The multi-fire-tube boiler of the early locomotive is 
something with which the locomotive designer would not 
willingly part, as a hundred years’ experience has taught 
him that this boiler is not only reliable, low in first cost, 
and compact, but also insures great evaporation capacity 
in the small space available on a locomotive and within 
the permissible limits of weight. Besides, it has the 
great advantage of heat storing capacity which is neces- 
sary in view of the constant variation in the load factor 
of a locomotive. Even in stationary plants, if the load 
factor fluctuates considerably, it is now customary to 
add a heat accumulator, usually of the Ruths type, to 
high pressure boilers. An attempt was made by Robert 
in France to depart radically from the conventional loco- 
motive boiler type; he built in 1904 the first and only 
watertube boiler for a locomotive, without any tubular 
part at all, but this attempt met with very little success, 
and has never been repeated.’ All further designs, those 
of Brotan, McClellon, Muhlfeld and of the Schmidt 
Company of Germany, have the characteristic longitudi- 
nal barrel with fire tubes inside, thus retaining the heat 
storage feature of the ordinary locomotive boiler. 

The barrel design is not easily adaptable to high 
pressures ; nevertheless we have already in this country 
two locomotives with boilers of this type carrying 350 
Ib. gage pressure, and a third locomotive with even 
higher pressure is now under construction. The thick- 
ness of the barrel plates is already approaching the safe 
limit of manipulation by cold bending. It would seem, 
therefore, that 400 Ib. represents the highest pressure for 
the type of boiler in which the barrel portion is subjected 
to the full pressure of the steam, unless we go to special 
steel for the barrel plates. As regards design, it will 
probably evolve into a combination of a watertube fire- 
box with a barrel fire tube portion, embodying the best 
features of the McClellon and Muhlfeld boilers—this, 
of course, provided that the higher cost of the boiler 
and its maintenance due to possible scaling, etc., will not 
overbalance the economy in fuel. As a gain we shall 
still have the increase in power of the locomotive of a 
given weight as a result of lesser steam consumption. 
although possibly without much saving per unit of 
power. 

Reverting to the Rankine-efficiency table given in the 
paper, we see that by increasing the pressure from 200 
to 400 Ib. per sq. in., we increase the ideal efficiency by 
23 per cent—this including the gain from the higher 
temperature of superheated steam. In order to make 
full use of the increase in ideal efficiency, it is necessary 
to maintain at least the same efficiency ratio. O. H. 
Hartmann’s tests have shown that this is possible, if 
compounding is resorted to. It is very likely, though, 
that poppet valves with separate admission and exhaust 
passages will prove to be sufficient for single expansion 
from pressures in the neighborhood of 400 Ib. per sq. in., 
without compounding, if the steam is superheated to 725 
deg. or 750 deg. F. In either case, compounding or 
higher superheat will simply enable us to maintain a 
constant efficiency ratio, thus gaining the total 23 per 
cent due to the higher Rankine efficiency. It is, there- 
fore, erroneous, as is sometimes being done in figuring 
out the advantage resulting from higher pressure, to 
add the gain from compounding determined by experi- 
ence with low pressures to the increased Rankine effi- 
ciency of the higher pressure. Nevertheless, it is safe to 
figure that by increasing the boiler pressure from 200 


1R. Garbe. Die Dampflokomotive der Gegenwart. Second edition, 1920, 
pages 192-193. 











to 400 Ib. per sq. in. or by doubling the pressure, we may 
gain about 23 per cent in power. 


If a further increase in power is desired, higher 
pressures must be used. Another increment of gain 
amounting incidentally to.23 per cent can be obtained by 
a further doubling of pressure from 400 to 800 lb. per 
sq. in.’ However, it- would be hardly advisable to use 
large riveted drums for these pressures and high tem- 
peratures, and it is questionable whether forged drums 
can be manufactured sufficiently cheap to be suitable for 
locomotive use. The German high pressure boiler de- 
scribed in the paper represents an interesting arrange- 
ment in which the watertube firebox is separated from 
the firetube barrel, thus permitting to raise the pressure 
in the former to 800 Ib., lowering at the same time that 
in the latter to 200 Ib. per sq. in. The whole locomotive 
with its two-pressure boiler, double expansion of steam, 
mixing of low pressure superheated steam with the 
exhaust steam from the high pressure cylinder, resembles 
a modern high pressure stationary installation consist- 
ing of a high pressure watertube boiler, a two-stage ex- 
pansion engine or turbine and a Ruths storage heat ac- 
cumulator between the high and low pressure engines. 
The locomotive is complicated, but it seems to be the 
only logical solution of using a really. high pressure 
boiler on a locomotive without subjecting the tubular 
drum to the high pressure of the steam. 


In this particular iristance the construction is still more , 


complicated by using the indirect method of steam gen- 
eration. It has the advantage, though, of permitting the 
use of distilled water in the hottest part of the boiler, 
thus eliminating any scale formation inside the water 
tubes; in addition, the lower part of the high pressure 
drum is: not exposed to the hot gases: in the firebox. 
This arrangement may prove to be of great value for 
districts with bad untreated water; for railroads with 
fair, or ‘treated water, the indirect steam generation will 
probably représent an unnecessary complication, and it 
is possible that an ordinary watertube boiler in combina- 
tion with a low pressure tubular boiler may turn out to 
be just as good a proposition. 

It must also be added that in the two-pressure boiler 
only part of the working steam has 800 Ib. pressure, the 
other part being of 200 lb. only. The total gain in ideal 
efficiency will be, therefore, less than the 46 per cent 
given in the table, and it will depend upon the ratio of 
steam generated in the high pressure boiler to the total 
amount of steam. However, if this ratio could be kept 
somewhere between 70 and 80 per cent, the total gain 
may still amount to 30 or 35 per cent, which is indeed 
well worth striving for. 

It seems, therefore, that we may have in the future 
two types of boilers—one of the connected water- and 
fire-tube type for pressures in the neighborhood of 400 
Ib. per sq. in., and another of the separated water- and 
fire-tube type for higher pressures, probably about 800 
Ib. gage pressure. In both cases superheat will prob- 
ably be between 700 and 750 deg. F. until material which 
can withstand higher temperatures becomes an ordinary 
market product. Only experience will teach us which of 
these two types is best suited to railroad service. It is 
possible that the moderately high pressure boiler will be 
preferred in many cases, at least in the near future. 
Later, however, if the price of coal should go up, higher 
pressure, or as the authors call-it, ultra-high pressure, 
may become justifiable. 

In this connection, and in conclusion, it may not be 
amiss to mention the study which G. G. Bell, West Penn 


1This incidentally shows that the increments of Rankine-efficiencies vary 
approximately in arithmetical progression when pressures vary in a 





geometrical progression, following very closely the parabolic law. 





RAILWAY MECHANICAL ENGINEER 


Vor. 101, No. 1 


Power Company, made last year on the question of the 
most economical pressures for stationary plants with 
coal prices of $3.00, $6.00 and $9.00 per ton. His con- 
clusions were that the higher the cost of coal and the 
higher the load factor, the more advisable is the use of 
high pressures. For the reheating cycle the most eco- 
nomical pressures were between 340 and 500 lb.; for the 
regenerative cycle they were higher—between 440 and 
600 Ib. This would indicate that there is no need for 
going beyond 500 Ib. per sq. in. for locomotives. This 
would also seem to be in agreement with the investiga- 
tions of Prof. A. G. Christie who favors pressures of 
only 400-500 Ib. per sq. in. with very high superheat.? 
However, it must be borne in mind that the high evapora- 
tive rate required from a locomotive boiler may sub- 
stantially change these findings, and that actual experi- 
ence with locomotives of both types is needed. 


The Baldwin high pressure locomotive 


Lawford H. Fry, metallurgical engineer, Standard 
Steel Works, Burnham, Pa., discussed the figures given 
in Table I of the paper to illustrate the gain in efficiency 
made possible by the use of high steam pressures, which 
he said needed amplification, and gave a short description 
of the high pressure locomotive built by The Baldwin 
Locomotive Works for the Pennsylvania together with 

















The completed firebox of the Baldwin high pressure 
locomotive ready for the application of the 
firebrick walls 


some of the results of tests made with it on the Pennsyl- 
vania locomotive testing plant at Altoona, Pa. An abstract 
of his paper follows. 

The calculations as to the efficiency of increased pres- 
sures, from which the figures in Table I were obtained, 
are based on a constant superheat of 250 deg. so that an 
increase in pressure is accompanied by an increase in 
steam temperature and also by an increase in the total 
heat of the steam. The increases in efficiency are, there- 
fore, not necessarily due alone to the increases in pres- 
sures. Now unless a radical change is made in existing 
locomotive boiler designs an increase in steam tempera- 
ture will not be obtained or will represent a considerable 
loss in boiler efficiency. It, therefore, appears preferable 
to base comparisons not on uniform superheat, but on 
uniform steam temperature, say 650 deg. F. This will 
give about 260 deg. superheat at 200 lb. and about 175 


1 Serial report of the Prime Movers Committee, National Electric Light 


Association, on higher steam pressures and temperatures, July, 1926, pp. 
20-21 


-21. 
2 Ibid, pp. 4-7. 
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deg. superheat at 600 lb. per sq. in. Also the total heat 
will fall off with increasing pressure, being approximately 
1,340 B.t.u. for 200 Ib. and 1,325 B.t.u. for 600 Ib. per sq. 
in. The efficiency shown by the Rankine cycle under 
these conditions is about 30 per cent better for 600 Ib. 
than for 200 Ib. per sq. in. 

It is suggested, however, that the Rankine cycle is not 
a good basis for comparing locomotive cylinder efficien- 
cies. It assumes that the steam is expanded adiabatically 
from boiler pressure all the way down to the exhaust 
pressure, which latter is taken in the paper to be 20 Ib. 
per sq. in. absolute. With steam of 200 lb. per sq. in. 
this means an expansion of about 6% times and with 
steam of 600 Ib. per sq. in. an expansion of nearly 17 
times. These do not represent conditions realizable in 








Firebox of the Baldwin locomotive with one side removed 
showing the arch tubes carrying the brick arch 


any existing reciprocating locomotive design. With 
single expansion cylinders expansions up to 3 or 3% are 
usual, while with compound cylinders the expansion can 
be carried to 4 or 5. It is suggested that for comparing 
locomotive cylinder efficiencies the ideal cycle should be 
based on admission at boiler pressure, adiabatic expan- 
sion to a definite number of expansions, say three, then 
release to exhaust pressure and exhaust at that pressure. 
On the basis of such a cycle the gain shown by high pres- 
sures will be very much less than those shown by the 
unattainable Rankine cycle with its impossibly high ex- 
pansions for high pressures. From such an analysis and 
from a study of test results it seems proper to conclude 
that the gain actually obtainable by the use of high steam 
pressures in locomotive practice, though less than those 
indicated by the figures in Table I, will be substantial. 
At the same time as pressures are increased it becomes 
important to aim at an increase in the expansion of the 
steam. 

This discussion is not intended to throw doubt on the 
usefulness of high pressures in locomotive work, but to 
suggest that the thermodynamic problems are so com- 
plicated as to deserve much more thorough analysis than 
is given in the paper. For those desiring to make a fur- 
ther study of the question attention is called to a very 
complete paper on “The Economic Value of Increased 
Steam Pressure” by H. L. Guy, which was read recently 
before the Northwestern Branch of the Institution of 
Mechanical Engineers, and reported in Engineering, 
November 9, 1926. 

This paper considers stationary practice with steam at 
a constant temperature of 700 deg. F. exhausted to a 
vacuum of 29 in. of water and concludes that under these 
conditions, when installation and operating costs are 
taken into consideration, the best economic results will 
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be obtained with pressures from about 400 to 600 Ib. per 
sq. in. 

Time available here does not permit any such detailed 
study being applied to locomotive conditions, and it seems 
better for the present to remain on the firmer ground of 
practical experience. Pressures of 240 and 250 lb. per 
sq. in. are, as the authors point out, firmly established in 
American practice. In fact the figures given as to the 
number of such locomotives in service should be in- 
creased considerably. The Pennsylvania has now in 
operation over 600 2-10-0 type and 200 4-8-2 type loco- 
motives using 250 lb. per sq. in., and to the water tube 
firebox locomotives must be added a 4-10-2 type three 
cylinder compound with 350 Ib. per sq. in. built as an 
experiment by The Baldwin Locomotive Works. Actual 
mcasurements indicate that on the Pennsylvania locomo- 
tives the increase in pressure from 200 to 250 lb. per sq. 
in. gave a decrease of about 9 per cent in steam consump- 
tion, and that an increase to 350 lb. per sq. in. will give a 
further decrease of about 10 per cent. The gains in 
efficiency and the possibility of securing a large tractive 
force with cylinders of moderate size make pressures of 
250 to 400 Ib. per sq. in. worthy of careful consideration 
by locomotive designers, but if pressures in excess of 
250 Ib. per sq. in. are used it seems desirable to eliminate 
the use of staybolts in the boiler and to adopt a cylinder 
design capable of giving a high degree of expansion. 

The main dimensions of the Baldwin Locomotive 


Ory Coal Fired Per Hour Per Sq.Ft. of Grate Surface, Pounds 
100 






Boiler Efficiency Per Cent 


Equivalent Evaporatior: Per Hour, Total, Pounds 
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Fig. 1—Evaporation and boiler efficiency curves of the 
Baldwin locomotive 


Works 350-Ib. three-cylinder compound 4-10-2 type 
locomotive with a water tube firebox are as follows: 


Cylinders, diameter and stroke: 


High pressure (1) inside..........cccccsccccscsces 27 in. by 32 in. 
Low pressure (2) Outside... ......cccccrccveseccces 27 in. by 32 in. 
Diameter driving Wheels. .........600.ccccccocccscscese 63%4 in. 


Heating Surfaces: 


ee EE MI BG so. 5 6-0 5 60.0:005 0.00. 004010948 0% 772 sq. ft. 
TI Dia oo sso 00.0 3.0.950644 4454 ota eRO 4,420 sq. ft. 
NN Serer er 5,192 sq. ft. 
REIS HME, Who occa vss. cd ecabiantavanneee 1,357 sq. ft. 
COE i eae Sa cla sass saccades weaned 82.5 sq. ft. 
Weight on driving wheels...........cccccsccscceves 338,400 Ib. 
Totdl WEIGUE GE IOGGMOTIVE.....<.0.00.6.0.0cccccccrescenese 457,500 Ib. 
Rated tractive force (compound).........--..eeseeee 82,500 Ib. 


The general appearance of the locomotive differs in 
no way from that of a locomotive of the usual construc- 
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tion. The front view shows the three cylinders which 
are. controlled by three individual valve motions. The 
cylinders are compounded. The steam after passing 
through the middle cylinder is exhausted through a re- 
ceiver in the cylinder saddle to the two outside cylinders. 

The boiler pressure is 350 Ib. and to carry this pres- 
sure satisfactorily the firebox is of a modified Brotan 
design. One of the illustrations shows the outside ap- 
pearance of the complete firebox before the firebrick 
sheathing is applied, and another illustration shows the 
box with one side removed showing the arch tubes carry- 
ing the firebox arch which separates the front part of the 
box from the rear. The grate is applied back of the 
arch and the front portion of the firebox forms a com- 
bustion chamber. 

The locomotive was exhibited at the A. R. A. con- 
vention of 1926 and then after being broken in on road 
service was tested at Altoona on the Pennsylvania loco- 
motive testing plant. A complete report of these tests 
is not yet available for publication, but through the 
courtesy of J. T. Wallis, chief of motive power, Penn- 
sylvania, a few advance figures are available. 

Fig. 1 shows the power and efficiency of the boiler. 
An equivalent evaporation of 85,000 Ib. per hour was 
attained with about 11,900 Ib. of dry coal fired per hour. 
At this maximum rate of firing the boiler efficiency was 
about 52 per cent. The results do not differ from those 
to be obtained from a boiler of conventional design. This 
was expected as the water tube construction was adopted 
for the purpose of carrying the high pressure and not 
with the idea that it would give greater efficiency. 

Fig. 2 shows the water rate per indicated horsepower 
in relation to the horsepower developed. This shows that 
in two tests the locomotive indicated 4,500 horsepower. 
In both of these tests this power was sustained continu- 
ously for an hour and could have been exceeded, but the 
capacity of the locomotive test plant had been reached. 
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~ 
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Fig. 2—Water rate per indicated horsepower-hour of the 
Baldwin locomotive 


The water rate remains extremely uniform for all horse- 
powers betwen 1,500 and 4,500, and is little affected 
by variations in speed and cut-off. At speeds from 15 to 
37.5 m.p.h. and cut-offs from 50 to 80 per cent in the 
high pressure cylinder the steam per indicated horse- 
power-hour varied from 14.2 to 15.4 lb. In full gear 
with 90 per cent cut-off in the high pressure cylinder the 
water rate was 16.3 lb. at 15 m.p.h. and 16.6 Ib. at 22.5 
m.p.h. The dry coal per indicated horsepower-hour as 
shown by Fig. 3 runs from 1.9 lb. at low powers up to 
2.7 Ib. at 4,500 horsepower. 

Since coming off the test plant the locomotive has 
been in road tests on the Pennsylvania and on the Balti- 
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more & Ohio. The results in road service confirm those 
obtained on the test plant. No serious operating troubles 
have developed, and it is believed that the economy 
shown will compel locomotive designers in the future to 
give careful consideration to high pressures and long 
expansions. 


Utilization of high pressures in stationary power 
plants 
James M. Taggart, consulting engineer, New York, in 


discussing Professor Schmidt’s and Snodgrass’s paper, 
said that the advance attempted appears to be rather 
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Fig. 3—Coal rate per indicated horsepower-hour of the 
Baldwin locomotive 


slight compared to the advance in steam practice made in 
other lines of engineering. The locomotive built by 
Henschel & Sohn is the only one suited for real high 
pressures. This unit with its three pressures seems to 
be a very complicated machine with respect to its boiler 
alone. Its value has not as yet been determined. 


The ideal locomotive would be one equipped with a 
complete water tube boiler, probably of the explosive 
type, with water tube furnace walls, a suitable super- 
heater, economizer sections, air preheater, equipment for 
burning pulverized coal, engines on the uniflow prin- 
ciple, feed water heating, and air cooled condensers. 


To install all of this apparatus on a locomotive and ten- 
der may appear at first glance impractical. The ad- 
vantages of the inclusion are apparent to any one familiar 
with present power plant practice and the requirements 
for traction service. A study of what has been done in 
the power plant field, the automobile service and on rail- 
roads, will show the feasibility of at least trying to work 
out the combination. 


Pulverized coal burning experience has shown that a 
greater combustion intensity can be maintained with 
pulverized coal than with any other form of coal burn- 
ing. For locomotives reduction in furnace volume as 
well as the resulting reduction in labor attendant are of 
special value. 

To absorb the radiant heat from such a high intensity 
of combustion without serious burning of tubes, would 
require, of course, an exceptionally clean feed water. 
To do so safely also would require special high tempera- 
ture steel. The condenser would tend to assure a cleaner 
feed than usual and the make up would have to be a 
treated water. The recent success in rolling high 
chromium steel tubes provides a material that should 
be suited for the water tubes exposed to the furnace 
radiation. In addition, portions of these tubes as well 
as the superheater surface could be covered with some 
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of the special refractories such as carborundum if found 
desirable. 

The use of both pulverized coal and the explosive type 
of boiler would give a very quick steaming and an instant 
response to a change in loading. 

The inclusion of economizer sections and an air heater 
would allow for a minimum of boiler heating surface and 
a higher economy than could be attained with boiler 
surface alone. 

The use of the uniflow principle in the engine cylin- 
ders would give the same advantages as compounding 


without as much complication. It would also provide . 


a higher economy for changeable loads and for low back 
pressures. 

Introduction of an air cooled surface condenser is 
probably the most radical step suggested. Present prac- 
tice with automobile air cooled radiators and the con- 
densers of steam automobiles as well as experience 
with steam air heaters using forced draft show that it 
is not at all an impossible solution. It is probable it 
would not pay to install a condenser of sufficient surface 
to give a low vacuum for all conditions. During periods 
a circulating fan would undoubtedly be necessary. Dur- 
ing the cooler months when running at average speeds, a 
fairly low vacuum should be obtainable without the use 
of circulating fans. The main advantage of the con- 
denser would be to assist in maintaining a clean feed 
water and to eliminate the necessity of carrying a heavy 
load of water. 

A further obstacle would present itself to many en- 
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gineers. This is the oil that would necessarily be present 
in the feed water. Experience, however, shows that 
with the high temperature steel tubes suggested, a small 
amount of oil if of a good grade for the service may not 
be dangerous. If found necessary, filtering could be 
used with a renewal of the filtering material at the end 
of each run. 

The best results that have been attained even under 
tests with the combination water and fire tube boilers 
treated of in the article was about 2.3 to 2.5 lb. of coal 
per drawbar horsepower. Considering the standby 
losses, the uncertainty of hand firing, etc., it is probable 
that average results would not show lower than 4 Ib. of 
coal per drawbar horsepower. With the equipment sug- 
gested, an efficiency at least twice as good should be 
possible. Again with the complete water tube boiler, 
especially of the explosive type, there would never be 
the present danger of explosion. 

The arrangement of a locomotive containing the 
features proposed would naturally be different from 
present practices. The condenser would probably need 
to be in the front. The tender carrying the make up 
and coal would occupy much less volume. There would 
be no need of the room now required for hand firing. 
The reduction in total weights due to the lighter boiler, 
smaller size cylinders, smaller weight of water and coal 
would probably be fully equal to the added weights of 
the economizer air heater and condenser. As is brought 
forth in the article, piping and valves for high pressures 
if properly designed should not give trouble. 


Bureau of Locomotive Inspection 
annual report 


Conditions show tendency to overlook repair of defects 
frequently considered unimportant 


inspector of the Bureau of Locomotive Inspec- 
tion, to the Interstate Commerce Commission 
stresses the fact that although there was a substantial 
decrease in the total number of accidents during the year 
ending June 30, 1926, a still greater decrease should 
have resulted had the requirements of the law and rules 
been complied with, especially with respect to defects 
the repair of which are frequently considered unim- 
portant. Boiler explosions caused by crown sheet 
failures continue to be the largest source of fatal 
accidents, 17 of the 22 fatalities from all locomotive 
failures during the year being attributable to that cause. 
The report contains a summary of all accidents occur- 
ring during the year ending June 30, 1926. A total of 
574 accidents occurred in the 12 months’ period covered 
by the report, a decrease of 16.8 per cent from that of 
the preceding period. There is, however, an increase 
of 10 per cent in the number killed over the preceding 
12 months. During 1926-25 a total of 22 persons were 
killed as compared with 20 for 1925-24. The number 
of injured, however, shows a decrease from 764 during 
1925-24, to 660 during 1926-25. 
The greatest number of accidents was due to defec- 
tive squirt hoses of which there were 51. Thirty-eight 


|e 15th annual report of A. G. Pack, chief 


accidents were due to defective grate shakers, 37 to 
defective reversing gears, 26 to defective flues and 22 
to crown sheet failures on account of low water. 
Fifteen accidents were due to crown sheet failures caused 
by low water for which contributing causes or defects 














Chart showing the relation of defective locomotives to 
accidents and casualties resulting from 
locomotive failures 
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were found. Fifteen accidents were also caused by 
defective couplers. 
An abstract of the report follows: 


Mr. Pack’s report 


A summary of all accidents and casualties to persons 
as compared with the previous year shows a decrease of 
16.8 per cent in the number of accidents, an increase of 





Number of locomotives reported, inspected, found defective, 
and ordered from service. 
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10 per cent in the number of persons killed and a 
decrease of 13.6 per cent in the number injured during 
the year. There was also a substantial decrease in the 
percentage of locomotives inspected by our inspectors 
found defective. During the year 40 per cent of the 


locomotives inspected were found with defects or errors 
in inspection that should have been corrected before 
being put in use as compared with 46 per cent for the 
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previous year and 53 per cent for the year ending June 
30, 1924. 

While there was a substantial decrease in the total 
number of accidents during the year, our investigations 
indicate that a still greater decrease should have re- 
sulted had the requirements of the law and rules been 
complied. with, especially so with respect to defects the 
repair of which are frequently considered unimportant. 

Boiler explosions caused by crown-sheet failures con- 
tinue to be the most prolific source of serious and fatal 
accidents with which we have to deal, 72.7 per cent of 
the fatalities during the year being attributable to this 
cause. The importance of properly maintaining water- 
level indicating appliances that will accurately register 
the water level in the boiler under all conditions of serv- 
ice and which may be easily and accurately observed 
by the occupants of the locomotive cab from their usual 
and proper positions, can not be overemphasized. The 
use of the strongest practicable firebox construction, 











Cracks developed in sections of three driving wheel tires 
which had worn flanges built up by fusion welding 


especially within the area which may be exposed to over- 
heating due to low water and the application of a de- 
vice that will give an audible alarm when the water level 
approaches the danger point, would be distinct steps 
forward in the reduction of accidents and casualties re- 
sulting from crown sheet failures. 

Our investigations of reduced body staybolt breakage 
show that failure most frequently occurs in the reduced 
body at or close to the fillet joining the body of the bolt 
and the enlarged ends, and telltale holes which do not 
extend into the reduced section at least 54 in. can not 
be depended upon to indicate broken bolts. 

A great majority of broken staybolts are found by 
leakage through telltale holes without the aid of the ham- 
mer test. The sound and vibration when staybolts are 
hammer tested varies with the location of the bolts in 
the firebox and also with the shape of the firebox. In- 
spectors depend upon the telltale holes as a check of the 
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results of the hammer tests. If the telltale holes do not 
extend into the bolts to or beyond the usual point of 
breakage, they are not only useless as a safety feature, 
but become a distinct menace to safety. 

No prosecutions for violations of the locomotive in- 





Main air reservoir which exploded—The sheets were 
weakened by corrosion 


spection law were instituted during the year. Three 
cases pending at the beginning of the year were disposed 
of. Judgment was assessed against the carrier in one 
case, one case was compromised upon payment by the 
carrier of the penalties sued for and judgment was ren- 

















Water glass practically closed by the gasket being squeezed 
over the end—The glass was too short when applied 


dered by the court in favor of the defendant in the third 
case. 

Three formal appeals were taken from the decisions of 
our inspectors during the year, two of which were dis- 
missed. Two items were involved in one of the appeals, 
one of which was dismissed while the carrier was sus- 
tained in the other. ' 


RAILWAY MECHANICAL ENGINEER 13 


In conformity with the established practices in the 
formulation of rules and instructions, conferences were 
held with interested parties and a code of rules for in- 
spection and testing of locomotives other than steam 
was formulated and agreed upon, which was approved 
by order of the commission dated December 15, 1925, 
and made effective July 1, 1926. 

In my former reports recommendations were made in 
accordance with section 7 of the act, as amended, for 
the application of automatic fire doors, power reverse 
gears, power grate shakers, automatic bell ringers, hori- 
zontal hand holds, stirrups on cabs, and water columns 
with water glass and gage cocks attached, with an ad- 
ditional water glass located on the left side or boiler 
back head and reasons therefore given. 

Many of the carriers are recognizing the value of 
these appliances in the promotion of safety, efficiency 
and economy and are complying with the recommenda- 
tions in many cases, while others are not; therefore, the 
recommendations are respectfully renewed and should 
be made a requirement of the rules. . 

Audible low-water alarms are now being experi- 
mented with successiully and are being applied by many 
of the carriers. The general application of a dependable 
low-water alarm would be of inestimable value in reduc- 
ing the number of serious and fatal accidents. 





Informal apprentice instruction 


By Warren Ichler 


a large railroad shop of the middle west a rather 
elderly mechanic was assembling the steam chest, D 
slide valve, valve yoke, steam chest cover and related 
parts, on a small engine when an apprentice asked him 
how the length of the yoke could be obtained from the 
engine without the aid of drawings. 


The question answered 


Patiently, yet rapidly, the mechanic explained that 
the valve must have a travel equally great on each side 
of the center line of the exhaust port-and since the 
extent of the travel of the valve on each side of this 
center line must be identical with the swing of the rocker 
arm, since the two were rigidly connected by the valve 
rod and yoke, it followed that the rocker arm must be 
in the center of its swing when it stood perpendicular. 
With this fact established it would be an easy matter 
for machine operators to set the rocker arm perpen- 
dicular with a.plumb line or square and to measure the 


’ distance from thé center line of the rocker to the center 


of the exhaust port; which length would equal the length 
of the valve yoke from the center of the valve fit to the 
end of the extension rod from the yoke to the rocker, 
plus the length of the extension rod from the end of the 
rod to the center pin or bolt connecting the extension 
rod or valve rod to the rocker arm. Then, since the ex- 
tension rod was nearly always available for measure- 
ment, its length could be subtracted from the original 
measurement and the length of the valve yoke from the 
center of the valve fit to the end of the fit in the exten- 
sion rod would be ascertained. 


What the answer revealed 


The whole explanation was given in clear simple lan- 
guage and took up very few minutes of the machinist’s 
time and would have passed unnoticed but for the fact 
that a little questioning of the apprentice, a few days 
later, revealed the fact that there were only two or three 
machinists in a gang of more than two hundred whom 
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he cared to approach with such queries. This inspired 
some further questioning of other apprentices to find out, 
if possible, whether this reticent attitude was general 
among them or whether the apprentice first mentioned 
was unusually timid or bashful. 

From these inquiries this fact was gleaned. The ap- 
prentices ‘usually hesitated to ask questions about their 
work or their trade, for fear of ridicule or impatience 
coming from the mechanics they approached. Said one, 
“they either tell us that we have instructors paid to an- 
swer our questions and that we should go to these in- 
structors, or else they poke fun at us, or tell us that 
we'll learn these things as we go along and shouldn't 
bother them with questions unless we are working with 
them directly on the job about which we are asking.” 
The effect of this attitude on a whole trade is worth seri- 
ous consideration. 


Three forces in apprenticeship training 


If we consider only the purely technical side of the 
training of an apprentice, we may tentatively reduce the 
influences contributing to his trade schooling to three 
forces in those shops were apprentice schools are main- 
tained. The first of these forces is, of course, individual 
effort. Within this force are contained such contribut- 
ing elements as individual study, supplementary reading, 
experiment and observation. The second of these major 
educational forces in the formal instruction offered to 
apprentices or made a compulsory part of their appren- 
tice training. The third force or influence is the infor- 
mal training acquired from association—in other words, 
such knowledge as can be gleaned from questioning 
fellow workmen. 

Of course where no apprentice instructors are em- 
ployed and where apprentice classes are not maintained, 
the second force merges with the first and the apprentice 
receives formal instruction in night classes, continuation 
schools, etc., only in proportion to his individual efforts. 

Of course, all of the three forces mentioned bulk dif- 
ferently in individual lives, hence cannot be analyzed or 
weighed relatively. Purely as a tentative analysis of 
their comparative value the writer would say that with 
the average apprentice the first force contributes about 
65 per cent ot the sum total of his trade education; the 
‘second 20 per cent and the third 15 per cent. This val- 
uation of intangible elements is inserted to invite com- 
ment and criticism primarily and for convenience of 
expression secondarily. 

Neglecting the first two of these forces or rather 
assuming that they have been discounted in choosing 
apprentices by selecting physically fit and mentally alert 
boys with fair schooling and good heredity and environ- 
ment, and have further provided them with good in- 
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Christmas banquet of the Missouri-Kansas-Texas Apprentice Club at Parsons, Kan., December, 1925 
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structors, classrooms and study courses, the question 
still persists, “what are we doing about the third elemen- 
tal influence—the 15 per cent force?” 


The problem of informal training 


Right here, we run into an intangible wall of buck- 

passing. Mechanics will say that it is a duty of super- 
visors or paid instructors. The supervisors will plead 
lack of time, and the instructors say that some of this 
instruction work must be taken care of by mechanics. 
Since it is manifestly impossible for shop instructors 
to be everywhere at once, a great many questions have to 
be postponed or unanswered under such conditions as 
outlined. 
- Here is where the older mechanics can be fitted into 
the apprentice training program to best advantage. Em- 
ployed, as they usually are, on the lighter work where 
physical effort does not dull their mental energy or ren- 
der them irritable, they should be encouraged to answer 
questions about operations both within and without their 
particular job. It is more than probable that their 
longer experience will compensate for their absence from 
heavier operations and they will still be able to give clear 
answers to queries about jobs which they have not han- 
dled for some time. In one large railroad shop with 
which the writer is familiar, the best adviser the appren- 
tices have and one of the most progressive mechanics 
in the shop is a man well over sixty years of age who has 
done nothing but grind cab valves for years but has 
kept up an active interest in all phases of locomotive 
repairing. 

The thought introduced in this paragraph is probably 
not new, but new or old, it is offered for the considera- 
tion of supervisors, instructors and mechanics. Briefly 
it is this; let the apprentice instruction forces be aug- 
mented by the appointment of apprentice advisers from 
among the older men; the duty of these advisers being 
to give informal instruction to apprentices seeking in- 
formation. 

A careful selection of these advisers would insure 
fair treatment of apprentices and concise answers giving 
in simple language the information wanted. By giving 
additional compensation, say 24 cents per hour over the 
shop rate to’ these advisers, they would be made to feel 
a direct responsibility for this phase of their daily work 
in addition to the pride in this evidence of trust and 
respect. 

With definitely supervised sources of information 
accessible at all times it is reasonable to expect the dis- 
semination of knowledge of many of the short-cut 
methods, shop kinks, etc., that now remain hidden from 
many young men until long after the completion of their 
apprenticeship period. 
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Engineering in recent locomotive 
developments 






Steps in combining boiler and engine improvements to 
form efficient unit of high capacity 


By W. E. 


Woodard 


Vice-president, Lima Locomotive Works, Inc. 


The following article is an abstract of a paper pre- 
senied before the Western Railway Club at Chicago, 
December 20, 1926. In his presentation, the author 
made extensive use of moving pictures in the form of 
animated graphs and drawings developed step by step on 
the screen. These were supplemented with purely illus- 
trative moving pictures and with slides of completed 
graphs. This method of presentation, employing a new 
application of the moving picture, made it possible for 
the audience to assimilate a volume of highly technical 
engineering data which would probably have taxed the 
capacity of the best informed had it been presented in 
the usual form of a written paper illustrated by slides 
alone. The illustrations in the abstract are, with two ex- 
ceptions, selections from the slides. 


railways during the past 20 years develops many 
subjects of interest to the engineer. During this 
period the railways have, to a notable degree, made use 
of the products of scientific and engineering research for 


| ral a casual study of the growth of American 














Imaginary “Rocket” with power equivalent to that of a 
modern locomotive 


the improvement and more efficient use of their trans- 
portation plants, and thus any study of our railways leads 
at once into the field of engineering. 

In such a survey of rail development, one fact stands 
out prominently, namely, that while main line track 
mileage has not materially increased during the past 
20 years, there has been an enormous increase in the 
amount of business handled, and that the railroads have 
only been able to handle this increase by vastly increas- 
ing the traffic capacity per mile of track operated. (This 
increase in traffic capacity compared with the increase 
in main line mileage was indicated in the first moving 
pictire, which was followed at short intervals by three 





others showing the effects of grade reduction, modern 
signaling and hump yard car retarders in making this 
greater traffic density possible—Editor). 

In this traffic expansion, the advance is steam locomo- 
tive design has contributed its full share by increasing 
the size and speed of trains, and has been the largest 
single factor in making this expansion possible. It 
would be an interesting story did time permit to trace 
the evolution of the locomotive from the “Rocket” to 
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the modern power plant on wheels. The modern loco- 
motive contams the same essential elements as the 
‘‘Rocket”—an internally-fired steam boiler, cylinders and 
wheels—but this combination unaided by the develop- 
ments which steam engineering has produced since 
Stephenson’s time would be ludicrously inadequate for 
our requirements. 

Superheating, feedwater heating, mechanical stoking, 
high boiler pressures, all helped in this evolution. They 
have largely made possible the production of locomo- 
tive designs capable of meeting modern traffic, condi- 
tions. Fine locomotives were being built embodying these 
and other improved features of design and were better- 
ing by large margins the performance of typical loco- 
motives of 10 or 15 years ago. However, it was be- 
coming apparent to students of locomotive engineer- 
ing that we had about exhausted the possibilities of these 
combinations for further improvement, particularly as 
we were up to the limits of wheel loads and physical 
clearances in almost all of our locomotives. This was 
the reason for starting the series of tests and experi- 
ments which I will illustrate for you and by which we 
hoped to find ways still further to advance the loco- 
motive art. 

The natural approach to this problem was a survey of 
the trend of operating requirements. The increase in the 
volume of traffic moved over each mile of main line 
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track per day was accomplished by moving heavier trains 
faster, which is an increase in gross ton-miles per train. 
hour. 

The increase of 123 per cent in gross ton-miles per 
train hour in the past 20 years means that there has 
been a proportionate increase in the power output of 
the locomotives required to do the work. The increase 
in the power output of the locomotives is not exactly 


proportional to the increase in gross ton-miles per train» 


hour, as factors such as better signaling and train oper- 
ation have had some effect. However, without going 
into an extended analysis of these figures, it can safely 
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Effect of large grate area on boiler capacity and steam 
production 


be stated as a fact that the increased power demands 
upon the locomotive during this period are nearly pro- 
portional to the increase in gross ton-miles per hour. 

Now, power output demands steam, and steam re- 
quires coal for its production. Thus, logically, the first 
step toward improving locomotive designs led to a study 
of combustion conditions in road service. It had been 
apparent for some time past that we were reaching 
a very definite limit in steam generating capacity of our 
locomotives, because of the fact that the firebox and 
grate area set a limit to the amount of coal that could 
be burned and, in turn, the size of grate was fixed by 
the weight which could be carried on one trailer axle. 
Moreover, this trailer axle generally had to carry a 
stoker, a heavier ashpan, and often a booster. 


An example will illustrate what I mean by the fire- 
box and grate limitation. A railroad came to us with 
this problem: It was necessary for them to use two 
Pacific type locomotives over certain parts of their line 
in order to make the schedule of their through pas- 
senger trains. They wished to get one locomotive cap- 
able of doing the work. An analysis of the power output 
required to pull the train and a study of the proportions 
of the locomotives revealed the fact that while the cylin- 
ders of one engine were capable of developing the re- 
quired power, the grate and fire box were totally in- 
adequate to generate the amount of steam needed for 
the power output. Two engines had to be used in order 
to get a combined grate area sufficient to produce the 
steam required to pull the train, even though the cylin- 
ders on one engine could produce the power. The size 
of the grate and firebox absolutely limited the work 
which these locomotives could do. 


It is.a familiar experience to most of you to see a 
locomotive, when being pushed hard, reach a point where 
it seems to quit. It really does. The firebox has reached 
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the point where it cannot digest any more fuel, and no 
additional power can be coaxed out of that locomotive, 
irrespective of how much coal is fed to her. 


Thus, you will see the logic of going after the com- 
bustion situation in locomotive designs. Cylinder pro- 
portions might be increased, steam pressure raised, driv- 
ing wheels added, but to what avail if the grate is not 
made big enough to burn the coal necessary to produce 
the steam demanded by the increasing gross ton-miles 
per hour. This was the reason for the introduction of 
the four-wheel trailing truck. 

Tests showed that with a grate area of 66.4 sq. ft., 
an average Mikado locomotive boiler has a maximum 
capacity of 65,520 lb. of steam per hr. while the Lima 
A-1, 2-8-4 locomotive boiler, with a grate area of 100 
sq. ‘ft. and burning the same amount of coal has a 
maximum steam capacity of 74,450 Ib. per hr. 

These tests and studies were directed to an investiga- 
tion of the combustion conditions in locomotives; they 
were concerned with the steam-producing portion of 
the locomotive. What follows relates to our studies of 
the steam-using portion. 


For years various attempts had been made to im- 
prove the efficiency of the engine cylinders in using 
steam. Superheating made the greatest advance in this 
direction by reducing cylinder condensation and thus 
saving steam. Compounding and uniflow cylinders 
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represent- less effective efforts in the same direction. 

Limiting the maximum cut-off in the engine cylin- 
ders was being practiced by one large railway system 
and, without doubt, was reducing steam consumption. 
It did this because limited cut-off engines run at a 
shorter average cut-off than full-stroke engines and thus 
secure the advantage of a more expansive use of the 
steam. While the economy of these locomotives was 
well known, the possibilities of the limited cut-off scheme 
for increasing the power output per unit of driving 
wheel weight did not appear to be recognized. 

When we began to consider the use of limited cut- 
off as a means of improving locomotive design, there 
was one question about its use which was not fully 
answered ; namely, would a locomotive with limited cut- 
off get away as quickly and accelerate a train as rapidly 
as a full-stroke locomotive of equal starting effort? 
Possibly the sound of a full-stroke locomotive pulling 
its train out of a station led some to believe that it 
would accelerate faster than the less noisy and thus, ap- 
parently, less energetic limited cut-off locomotive. The 
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answer to this is given. in, one of the.. drawings. 

The use of limited cut-off necessarily involved heavier 
piston thrusts, because. more, power is being produced 
from a cylinder of given size. This led, logically, to a 
study of rod and pin conditions. No elaborate data 
is needed to convince this audience that the conventional 
design of locomotive rods and pins has reached, if not 
passed, the limit of power which this construction can 
carry. Various cures for hot pins and brasses, like float- 
ing bushings, are used, but they do not get at the root 
of the trouble. The cause is not removed; the effect 
is only made less troublesome. 

And thus it was that in 1924 we made a set of ex- 
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Increased work from the same amount of coal.—Comparative 
tests of A-1 and 2-8-2 type locomotives 


perimental rods and tested out in service a new scheme 
aimed to remove the design limitation set by the con- 
ventional rod drive by transmitting the piston thrust to 
driving wheels back of the main wheels without having 
it go through the main crank pins. Service tests showed 
that the new rods ran successfully and met all road and 
maintenance conditions. This form of rod drive is 
in use on about 150 locomotives in this country and is 
also being tried cut in England. 


I have pointed out the vital importance of power out- 
put in locomotive design. As weight limits have remained 
about stationary and as the boiler and firebox are the 
primary sources of power in a locomotive, it naturally 
follows that if we can reduce the weight of any of the 
parts outside of the boiler and put that weight into the 
boiler, we will be increasing the power output by the 
amount of boiler added. 

Until 1924 little had been done with cast steel loco- 
motive cylinders. As many of you know, steel cylin- 
ders had been made, but their use was certainly not en- 
couraged by the producers of steel castings. With the 
help of the Ohio Steel Foundry Company, we produced 
a cast steel cylinder design which overcame the ob- 
jections of the foundry people, and to try out its prac- 
ticability a set was made, machined and tested. The 
weight saving was more than 4000 lb. per pair of cylin- 
ders over those made of cast iron. 

Large numbers of this design of cylinder have been 


produced and there now appears to be very little dif- 


ficulty in getting either this or the conventional design 
in cast steel. 

After these studies and experiments assured us of the 
correctness of our ideas, the various elements were com- 
bined and developed into a complete locomotive design, 
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which one of the large railway systems of the country 
had the enterprise and courage to assure us they would 
try out. The engine was built and the design is now 
represented by 105 locomotives in service. To what 
degree the design has met expectations can best be shown 
by its accomplishments. 

To be sure this locomotive is more complicated than 
the engine of a few years ago, but what machine can 
be mentioned that has not become more complicated 
as its range of usefulness and accomplishment has been 
extended? While I do not remember having heard the 
term ‘“‘full-jeweled” applied to this locomotive, it has. 
been used to describe many modern designs by persons 
who evidently failed to grasp the significance of the en- 
gineering advance represented by what they were pleased 
to call “jewelry.” It is evident that as the require- 
ments of safety, rapidity, and efficiency of operation, as 
well as the amount of work to be done, advance, ma- 
chinery to meet these requirements becomes more com- 
plicated. The intricacies of a New York subway car are 
relatively great but it represents the most intensive, 
safe and economical transportation in the world. 

After breaking in the A-1 on the Boston & Albany, 
extensive dynamometer car tests were made. These re- 
sults were comparable with similar tests made about 
one year previous with a 2-8-2 locomotive of thoroughly 
modern design, having a Type “E” superheater, a feed- 
water heater, and a booster. The comparison is of 
special interest, because the two locomotives had almost 
exactly the same driver-wheel weight. The figures used 
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Saving in coal for the same work.—Comparative tests of the 
A-1 and a 2-8-4 type locomotive 


in the following chart are average for a large number 
of runs of each locomotive. Weather conditions favored 
the 2-8-2, as the tests of that locomotive were run in 
August, while the A-1 tests were run in late winter. 


Steam produced per hour, Ib. 


Increased by 
Se. out | 66.4 . 100 A-1 with 
per hour sq. It. grate sq. It. grate large grate ar 
5,000 36,200 . 42,000 . 730 = 
5,500 39.600 45,000 5,400 Ib. 
6,000 42,600 48,000 5,400 Ib. 
6,500 46,000 51,000 5,000 Ib. 


The range available for overload in the boiler having 
the big grate and firebox is illustrated, being made 
possible by the four-wheel trailer truck design. The 
relative usefulness of the two boilers can best be shown 
by the overall efficiencies of the boiler, superheater, 
and feedwater heater in combination. Both boilers have 
Type “E” superheaters and are equipped with feedwater 
heaters of the same type; therefore, the comparison is 
a fair one; and by reducing the comparison to an ef- 
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ficiency basis the difference in steam pressure is ac- 
counted for. 

Passing to the steam-using portion of the locomotive, 
' some very interesting comparisons were obtained show- 
ing the effect of the limited cut-off on steam consump- 
tion. As I have said, the tests of the 2-8-2 type loco- 
motive were run over the same division as those of the 
A-1, with about the same train loading. The results 
of the limited cut-off may be summarized as follows: 


Average saving of 1714 per cent by use of limited cut-off 
A-1 (60 per cent maximum cut-off) 


Indicated horsepower Total water Steam per 
(Avg. over division) per hour, lb. i.hp. hr., Ib. 
A 37,400 20.8 
1,900 39,200 20.6 
2,000 41,200 20.4 
2-8-2 (90 per cent maximum cut-off) 
1,800 44,700 23.8 
1,900 46,900 24.7 
2,000 51,200 25.6 


Thus we have two factors working in conjunction 
with each other to produce economy in fuel; namely, the 
reduction in amount of steam required per unit of work 
—which, of course, reduces the demands upon the boiler 
for a given amount of work—and, then, the boiler, which 
on account of its large grate is capable of producing this 
amount of steam much more economically than the boiler 
having the smaller grate. Each economy reacts upon the 
other, with the result shown in the two pictures, one 
showing the saving in fuel for the same work and the 
other the increased work which can be secured from the 
same amount of coal. 

We have found from many years of experience in 
building locomotives that while economy in fuel is 
very essential consideration in any new locomotive unit, 
it alone is not enough. A factor of equal if not greater 
importance is increased capacity to pull cars. 

High-pressure, limited cut-off cylinders increase the 
capacity of the locomotive in two ways. First, by rais- 
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Comparison of the tractive force of a full stroke and a 
limited cut-off locomotive of the same 
weight on drivers 


ing the starting power of the engine on account of the 
more even torque, which permits the use of more tractive 
force on a given driver-wheel weight. With limited 
cut-off we are able to get about 30 per cent more pull 
at speed than can be obtained out of the same driver- 
wheel with full-stroke cylinders. 

The tractive force which can be obtained out of 
this driver-wheel weight with full-stroke cylinders is 
very definitely set by the factor of adhesion and it is 
about 63,000 lb. The amount of pull at speed which 
can be obtained out of these full-stroke cylinders has 
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also been well established for years past. For example, 
full-stroke cylinders giving a starting tractive force 
of 63,000 Ib. will give a pull of 34,000 Ib. at 30 miles 
per hour, and this is all that can be obtained out of 
these cylinders at that speed. Now, with limited cut- 
off we get a starting tractive force of 69,400 Ib., but at 
30 miles an hour these limited cut-off cylinders will 
give about 44,000 Ib. 

You have seen how the limited cut-off cylinders in- 
creased the power output at speeds and how we utilized 
the booster to add pulling capacity at low speeds, thus 


TEST RESULTS 
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TEST RESULTS 
TONS IN TRAIN (AVERAGE) 5231 
GROSS TON MILES PER TRAIN HOUR 60700 
COAL PER 1000 GROSS TON MILES 6586 LBs. 











Comparison of test results of the A-1 and a modern 2-10-2 
locomotive on the Illinois Central 


maintaining the increase throughout the speed range. 

Now, this increase in power over the full-stroke en- 
gine having the same driver-wheel weight corresponds 
very closely with the increase which can be obtained 
from a full-stroke cylinder locomotive having one more 
pair of driving wheels and larger cylinders. In other 
words, if this curve be true a 2-8-4 having four pairs of 
driving wheels, plus the booster, ought to equal in service 
a 2-10-2 full-stroke locomotive having five pairs of driv- 
ing wheels and no. booster. It actually works out this 
way, as is shown by the data comparing the A-1 locomo- 
tive and a 2-10-2 locomotive of good modern design. 

This is simply another verification of the fact which 
I have emphasized many times; namely, the use of high- 
pressure, limited cut-off cylinders backed up by an ade- 
quate boiler gives greatly increased power output per 
unit of driver-wheel weight over a full-stroke engine. 
These same principles of design are applicable to any 
class of locomotive. 

In any talk where improved elements of construction 
are discussed, very frequently and very properly some- 
one asks the question, “What next?” We ought to keep 
our minds open and always be looking ahead. In that 
respect, I feel that the question is a proper and desirable 
one. But there is one other aspect of this question— 
“What next?” that I would like to present to you. 

(Mr. Woodard here presented a moving picture show- 
ing graphically that as compared with a capacity of 
100,000 gross ton miles per hour and dry coal consump- 
tion of 3 Ib. per drawbar horsepower-hour for the A-1 
type locomotive, 3114 per cent of the freight power in 
the country produces but 60,000 gross ton miles per 
hour at 5% lb. of coal per drawbar horsepower-hour, 
and 6114 per cent of the freight power but 45,000 gross 
ton miles per hour, at 6% Ib. of coal per drawbar horse- 
power hour. 
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The operation and testing of draft 
gears 


A discussion of the methods used in testing and their 
importance in draft gear design 


By A. F. Stuebing 


Chief engineer, The Bradford Corporation, New York 


cars is to avoid damaging the car structure when 

cars come together. The draft gear offers a 
yielding resistance and thus cushions the impact. The 
draft gear also facilitates the starting of trains and re- 
duces the force of the jerks when the slack between cars 
is taken up. Many persons believe that a draft gear 
which has absorption reduces the force passing through 
it to the car structure while a spring gear does not. This 
is incorrect. The force exerted on the car underframe 
by the gear is the same as the force exerted on the gear 
by the coupler or yoke regardless of the type of draft 
gear. There is practically no difference in the operation 
of spring and friction draft gears of equal capacity dur- 
ing closure. The distinction is that when the spring 
gear opens it gives back almost all the work done in 
closing it, while the friction gear gives back a much 
smaller part of the work done in compression, the rest 
being absorbed. These features are very important and 
will be mentioned again in the discussion of car impact. 


[ve principal reason for applying draft gears to 


Testing of draft gears 


Various methods have been devised for testing draft 
gears, including static tests, drop tests, rivet shearing 
tests and car impact tests. The characteristics of spring 
gears can be determined very well by recording the 
closure under a static testing machine. But for the 
majority of friction-gears, this test is not reliable. The 
low speed of closing causes some gears to show much 
higher resistance while others may be lower than under 
actual service conditions. 

Drop Tests——Drop tests are usually regarded as giv- 
ing the best indication of the performance of draft gears 
in impact. In making drop tests the gear is given a 
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few preliminary drops to clean the surface and remove 
high spots. A 9,000-Ilb. hammer is then dropped from 
gradually increasing distances until the springs or hous- 
ings close. In comparing the results of drop tests the 
total fall, or the distance the weight is raised about the 
gear plus the travel of the gear itself, is usually given. 
This is the proper basis of comparison, because the work 
done in closing the gear is proportional to the total drop. 
Some draft gears manufacturers give the drop test re- 
sults as the free fall, or the distance the weight is raised 
above the gear. In this case, the height of the drop is 
not proportional to the work done, and furthermore, the 
comparison on this basis is unfavorable for gears with 
long travel. The drop test is ordinarily used only to 
ascertain the drops required to close the gear and to 
destroy it. 

The question is frequently asked, what is the force 
of the blow if the 9,000-lb. weight drops from say 30 in. 
There is no satisfactory method of computing this. If 
the drop is not sufficient to close the gear, the force can 
be estimated with a fair degree of accuracy if the dis- 
tance that the gear was compressed is known. After 
the gear is driven solid the force increases very rapidly. 
A few inches over the solid point would send it up to 
more than a million pounds with a sturdy gear. If the 
gear is weak, the force will not increase so rapidly. 

Car Impact Tests——The test which most nearly dupli- 
cates conditions in actual service is the car impact test 
as made on the Symington test plant. This is described 
in detail in the account of the U.S.R.A. tests. Car im- 
pact tests afford a means of measuring the forces set 
up in impact and will show definitely if the force is re- 
duced through the action of friction. The report of the 
U.S.R.A. tests states in discussing draft gear action: 





“The force exerted between the cars in compressing the 
gears and car structure is entirely independent of the 


question of absorption. Up to the point of maximum 
compression, the matter of absorption of energy has not 
entered into or influenced the problem. It is entirely a 
question of force and yield and it should be remembered 
that frictional’ resistance, while truly absorbing energy 
(foot-pounds) does not in any manner whatsoever re- 
duce or absorb force. The force required to close a 
friction draft gear and consequently the force going 
through the gear to the sills, may be greater or less 
than a spring draft gear of equal capacity, depending 
solely upon its compression curve, and not in the slight- 
est degree upon its percentage of absorption. The 
cushioning value of a gear, therefore, is not measured 
by absence of recoil, or energy absorption, but solely by 
its action during the closing period. Whether or not 
a gear has extensive recoil has nothing to do with its 
action on compression, or with the force delivered by 
the gear to the car during its compression.” 

In summarizing the principles of draft gear action, 
the following statement was made: “The amount of 
work absorbed by a gear or the percentage of absorption 
does not regulate or reduce the force of the first collision, 
but is important as determining whether shocks will run 
practically undiminished throughout the train or whether 
there will be successive reductions in their moments 
from car to car. The first measure of a draft gear is 
the amount of energy required to close the gear, this 
being the sole factor from which to determine for what 
switching speeds a gear is suitable. This is expressed 


as ‘work done’ and has no relation whatsoever to ‘work 
absorbed’.”” 


Operation of draft gears under impact 


To make clear the operation of draft gears under im- 
pact, it may be desirable to give a brief outline of the 
action that takes place. Assuming that a moving car 
strikes a standing car of equal weight, both equipped 
with spring draft gears, the standing car will start to 
move as soon as force is set up between the couplers 
and the moving car will commence to slow down at the 
same time. At the point of maximum compression, both 
cars will be moving at the same velocity. As the gears 
open the velocity of the car which was struck will con- 
tinue to increase and the velocity of the striking car 
will continue to decrease. Theoretically, if there was no 
absorption and the action was frictionless, the striking 
car would come to rest and the car that was struck would 
move on with the same velocity that the striking car had 
at the moment of impact. In actual practice the strik- 
ing car comes to rest but the car which was struck 
moves on with about 10 per cent less velocity. 

Consider now the action of draft gears, assuming 100 
per cent absorption. The action up to the point of 
maximum draft gear closure would be exactly the same 
as before but theoretically, after the cars reach the same 
speed, there would be no force tending to part them 
and they would move on at uniform velocity. 

The arguments in favor of high absorption in a draft 
gear are, that it will cause a more rapid reduction in 
the forces transmitted through a train of cars when the 
car at the end is struck, and it will produce a smaller 
difference -in velocity between cars parting after impact, 
thus reducing the liability of breaking knuckles if the 
cars couple. 


Action of draft gears in train operation 


In most discussions of draft gears the performance in 
hump yard switching is given first consideration. It is 
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fully as important that a gear should function properly 
in train operation. It is a well known fact that the fric- 
tion of bearings at the instant of starting is so high that 
if the entire train had to be put in motion‘as a unit, the 
rating of the locomotive would be greatly reduced. To 
permit easy starting of trains there should be a slight 
movement between adjacent cars before the limit of the 
tractive force of the locomotive is reached. If slack 
develops between cars it assists in starting but causes 
severe shocks to be set up. For that reason, the draft 
gear should have a gradually increasing resistance with 
an appreciable movement before the resistance becomes. 
greater than the tractive force. 


Points on the construction of draft gears 


In addition to developing high shock absorbing ca- 
pacity and permitting easy starting of trains, draft gears. 
should insure smooth and uniform action in compression 
or release. They should have a minimum rate of wear 
and should be sturdy enough to withstand repeated 
heavy impacts. The importance of wear in a draft gear 
depends upon several factors, including the effect on 
capacity, reduction of effective travel and development 
of slack in the gear. Freight cars ordinarily travel over 
100 miles in trains between yards where cars are classi-. 
fied. The greatest amount of wear in the draft gear 
develops not in switching impacts, but in the continual 
slight movement between cars in train operation. 


Comparison of the drop test with actual car impact 


The writer was recently called on to answer a number 
of questions on the comparative value of a 9,000-lb. drop: 
test and the work done in actual car impact. The ques- 
tions were as follows: 

It has been suggested that the velocity at impact un- 
der a 9,000-lb. drop test is too great to compare prop- 
erly with work done in actual car impact, and that it 
would be possible to determine more accurately car im- 
pact velocity at which two gears would just close if the 
drop weight was increased and the height of the drop 
decreased so that the velocity at impact of the drop 
would be more nearly equal to the velocity of the cars 
at impact ? 

The little experimental data that is available on the 
change in the coefficient of friction with changes in 
speed, indicate that the capacity of a friction draft gear 
should increase as the weight of the car or drop increased 
and the speed at impact decreased. A comparison of 
the result of the drop and car impact tests as given in 
the report of the U. S. R. A. tests should show the ex- 
tent to which this affects the performance of draft gears. 
This data is shown in Table 1. It is to be expected that 
the work done in the drop would be lowest, double gear 
runs next, single gear highest. 

The comparison shows. the following: The ratio of 
work done in the double gear test run to work done by 
the same type of gear in the drop test ranges from 71 
per cent to 139 per cent, the average being 106 per cent. 


- Seven gears did less work in the car impact test than in 


the drop test while 10 did more work. The ratio of 
work done in the single gear closing speed runs to work 
done in the drop test varies from 79 per cent to 198 per 
cent, the average being 121 per cent. Four gears did 
less work in the car impact test than in the drop test 
while 13 did more work. The ratio of work done in 
the single gear run to work done in the double gear run 
varies from 84 per cent to 169 per cent, the average 
being 114 per cent. Three gears did less work in the 
single gear run than in the double gear run, while 14 
did more work. 
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The variations in work done in the different tests by 
some of the gears seems too great to be explained by 
the change in the coefficient of friction, due to a change 
in speed of about 50 to 80 per cent. Other factors that 
might affect the work done are: variations in the capac- 
ity of a gear due to atmospheric conditions or condition 
of friction surfaces; variations in the capacity of differ- 
ent gears of the same type; variations in capacity due 
to alternate closing in double gear runs, and variations 
in operation due to position of the gear, vertical or 
horizontal. 

The first factor cannot be checked from the test data. 
The conditions in the tests were controlled to insure that 
this factor would be kept to the minimum. The second 
is illustrated by the drop tests in which the maximum 
and minimum capacities for the same make of gear vary 
as much as 47 per cent. The third factor may 
be quite important; for example, the Sessions K 
gear gave a closing speed of 3.81 m.p.h. in the 
single gear run and 4.37 m.p.h. in the double gear 
run. This slight difference in speed should have little 
effect on the capacity, but the work done in the single 
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runs are quite steep just before they intersect and a 
small variation in the slope would make a big difference 
in the value of the tangent to the curve, which deter- 
mines the acceleration and the force. 

The time-closure curves are probably not entirely 
reliable. It is not at all likely that a friction gear after 
starting to close in car impact would begin to open again 
before maximum closure was reached, or that a gear at 
the middle of release would again close part way, yet 
such movements are indicated by some of the curves. 

The combination of slight errors in the velocity and 
time-closure curves may increase or decrease the resist- 
ance and the travel of the gears as obtained from these 
records. Because of the high forces set up near the end 
of the gear travel, these errors may cause fairly large 
variations in the work done as determined from the car 
impact test. 


Weight of drop to correspond with car impact speed 


If the weight of the drop was increased to make the 
speed at impact in the drop test the same as the speed 
in the closing run of double gear car impact tests, a com- 








Table I—Results of drop and car impact tests 


Name of gear 
National H-1 
NINN, AER 5 sacs hui (o dia so ayeve wid eels hiss RAS Sr ewe waw Ee Sadie Ree eens 
I EMM cis re aa tik bons here eid an Saud ae vo avert staiieao ete ta Ra sei Tew 
Westinghouse NAI1 
National M-1 
Sessions Jumbo 
SE SUPER ong a we sone se RG RA AA UEDA SOF RCRD SRK E TOA woeu Rie 
Cardwell G-18-A 
NN TR 5a ofa arn asa asa sauin ino sa ator nied i a epton aa eee Nes ww lais isaeeos Soe uiO le 
ee D-3 

RET cGy. cas Garg a iniats ovis ane arent ee wea eae he Oe aT Oa 
Murrz ay H-25 


ee ey 


Harvey 8x8 springs «ma... sees ee ee eee cece eet e eee t teen ence cece eeees 
Two 8 in. by 8 in. Class tc NMR ores bi ns ie each ko b Disis ie ank Code ee ase ee 


made on 18 representative types of draft gears 


Work done, Work done 

Work done, double in single 

single Work gear run, gear run, 

Work done, gear run, done, percent of per cent of 

single gear, per cent of double work done work done 

Work done closing work done gear, in drep in double 

in drop test speed runs in drop test speed runs test gear run 
23,400 33,633 144 27,184 116 124 
14,100 28,017 198 19,366 137 145 
14,925 20,117 135 18,716 125 108 
18,750 16,167 66 19,167 102 84 
14,400 21,300 148 20,000 139 106 
21,075 21,317 101 19,025 90 112 
16,125 25,000 155 18,466 114 135 
14,800 16,500 111 17,116 115 96 
14,175 18,233 129 17,916 126 102 
14,850 15,617 105 14,666 99 107 
13,575 14,900 110 13,767 101 108 
12,750 14,800 116 13,900 109 106 
14,700 21,817 148 12,933 88 169 
9,900 10,500 106 10,025 101 104 
10,425 8,283 79 9,100 87 90 
8,100 7,833 97 6,833 84 115 
7,025 6,650 95 4,991 71 131 
soe ws wiee vs 4,116 95 a: 








gear test was 45 per cent greater than in the double gear 
test. Apparently either the weather or the condition 
of the friction surfaces or alternate closing had a con- 
siderable effect on the performance of this gear. There 


does not seem to be any way to determine from the ex- 
‘perimental data the effect which the fourth factor has 


on the capacity of draft gears. It is probably not as 
important as some of the other conditions mentioned 
because this factor would not cause any variation between 
the single gear and double gear runs, yet the compari- 
son of capacity between these tests shows practically as 
wide variation as between the drop test and single or 
double gear car impact tests. 

Aside from the factors mentioned above, consideration 
must be given to the probability of errors in making 
tests. The drop test as ordinarily conducted, to de- 
termine the closing point only, gives results that are 
practically unaffected by the condition of the apparatus 
or errors of observation. The records in car impact 
tests are obtained from several instruments and the 
results can only be ascertained by plotting a series of 
derived curves. If the instruments are not accurate or 
if they are not properly synchronized, errors will occur 
in the records. The derived curves are subject to errors 
of judgment. This is particularly true of the velocity 
curves. In smoothing out the lines drawn by the mechan- 
ical differentiating machine, individual judgment is an 
important factor. The velocity curves for the closing 


promise would have to be made between gears of high 
and low capacity as shown by the following calculations : 


National H-1; Closing speed 5.09 m.p.h. = 7.46 ft. per sec. 
Work done in car impact test = 27,184 ft. lb. = 326,000 in. Ib. 
Height of free fall = ——— = .864 ft. = 10.4 in. 
64.32 

Total fall = 10.4 + 2.5 = 12.9 in. 
Weight of drop = 326,000 + 12.9 = 25,300 Ib. 
Miner A-18-S; Closing speed = 4.4 p-h, = 6.55 ft. per sec. 
Work done in car impact test = 18 ai 16. ft. Ib. = = 225,000 in. Ib. 

6.552 
Height of free fall — ———— —.688 ft. = 8.0 in. 
64.32 
Total fall = 8.0 + 2.5 = 10.5 i 
Weight of drop = 225,000 + 10. in = 21,400 Ib. 
Miner A-2-S; Closing speed = 3.21 m.p.h. = 4.71 ft. per sec. 
Work done in car impact test = 10,025 ft. lb. = 120,300 in. Ib. 
Height of free fall =———- = .345 ft. = 4.14 in. 

64.32 
Total fall = 4.14 + 2.5 6.64 
Weight of drop = 120, 300 + 6. am = 18,100 Ib. 

Two class G springs; Closing speed 1.87 m.p.h. = 2.74 ft. per sec. 
Work done in car impact test = 4,116 ft. Ib. = 49,500 in. Ib. 
742 
Free fall = —-—~- = .116 ft. = 1.4 in. 
64.32 


Total fall = 1.4 + 1.875 = 3.275 in. 
Weight of drop = 49,500 + 3.275 = 15,100 Ib. 

Based on these calculations a weight of about 21,000 
lb. would probably Le most satisfactory for the drop 
test, as it would make the speed at impact correspond 
approximately with the closing speed in car impact tests 
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for average commercial gears. Considering the many 
possible causes of variations and errors, most of the 
differences in performance in the various tests are 
probably due to other factors than speed and it does 
not seem logical to expect that the results of drop tests 
with a weight of 21,000 Ib. would be much more satis- 
factory than tests with a 9,000 lb. weight for determin- 
ing the amount of work done by the gear in car impact 
tests. 

Assuming that the weight used in the drop test was 
such that the velocity at impact of drop is approximately 
equal to the velocity of impact of the cars just sufficient 
to close two gears, and assuming that sill penetration in 
car impact is no greater than anvil penetration under the 
drop, it is interesting to see whether it would be possible 
to determine from drop test results the velocity of a 
striking car in car impact at which two gears would just 
close. During car impact, work is done in overcoming 
track resistance, in producing strain in the car bodies 
and usually also in shifting lading, as well as in closing 
the draft gear. Neglecting the shifting of lading and 
assuming that strains in the car bodies are equivalent to 
movement of the anvil in the drop test, the only factor 
left to consider is track resistance. Referring to Table 
II, then the kinetic energy in car A at closing speed, 
equals the work done by the draft gear in the drop test 
multiplied by four plus the work done in overcoming 
track resistance up to the point of maximum gear 
closure. The total work done in overcoming track and 
grade resistance in the car impact tests was in some cases 
over 3,000 ft. lb., but the greater part of this was grade 
resistance. For example, the closing speed double gear 
run of the Session type K shows 2,213 ft. lb. track and 
grade resistance. Of this only 527 ft. lb. was track 
resistance. The cars were in contact 10.66 sec., the 
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ably would prove to be an important factor in draft gear 
operation. 

It has been suggested that as the ratio of four times 
the foot pounds capacity of a gear under the drop to the 
energy in the striking car at the instant of impact in- 
creases and approaches unity, protection provided by the 
gear to the cars also increases on account of a decrease 
in sill penetration, assuming the car impact velocities for 
the gears of different designs under comparison to be a 
constant and the car impact velocities referred to assumed 
to be just sufficient to close the gears. 

In view of the great variations in performance shown 
in Table I, it would seem that the drop test does not give 
a reliable indication of the work done in car impact or 
the results obtained in the car impact tests are not always 
correct. But even if the work done in both cases were 
equal, the ratio of four times the foot pounds capacity of 
one draft gear to the energy in the striking car would 
not give a fair indication of the protection afforded by 
the draft gear. It seems fair to assume that the work 
done in causing yield of the car bodies increases as the 
maximum force increases and is constant for any given 
force and that track resistance is negligible. This being 
the case, the ratio would indicate the percentage of the 
work done by the draft gears, which would be one minus 
the percentage of work done by the car bodies. It would 
decrease fairly rapidly with each increase in the maxi- 
mum force, but would not give an indication of the mag- 
nitude of the force, as this would vary, depending on the 
travel of the gear and the form of the force-closure curve. 

If all the gears to be compared had the same travel, 
this ratio might be useful as a check on the maximum 
force developed by the draft gear in car impact, but even 
so it would not be of much value in rating the gears. Car 
sills and draft attachments are designed for a maximum 








Table II—Data for double gear closing speed test runs 


Kinetic 
energy 
in car A 
at “— 
Name of gear ft. Ib. 
Ew PHS cca coc Acana oie! areaih aim ATEGIn Rim bse hints A eh SCOTS 126,300 
ons Sri eh1 cds 5) Gresik alanis SE MORAN SIAIE A GOrd MASSA 93,820 
re ree re re ee ee eran 97,800 
or ace cc Si 1x ina tien WS CaM 6 inde ia lesa Oras RMlRRIOaIS 5,1 
NN Ann cad 0h vasa, em Wim Ra Ew ime Sola tm rer eee a sare aie oO 89,591 
aoa oo cert St chch gate rg aia eterSiala a ANIA EOIN 90,740 
So cy ccc a clave a Sis: Shavlara Wear Rk aat ce myblerAiares agar WOR TOTS 3,600 
Ns Fos Prati tag s.g) oh aiatrutevaiackus Gale ini anusieyauk Seeia ney 72,930 
5.52 5 5o 2 gel ea ac 008 Ve falcata alm BTs Wa Rw eldahi acoe4v4 eta kes 80,638 
ES err eer ne rere 65,437 
rk es cus ines bak wameNuedaaunaetaunin 62,295 
EE ar ete earn eer a armee re area eee a 58,419 
a5 as, ck asa) bia) wieinarmhis WHOE IK AIRS eee On koe KE RUaae 68,230 
NN ss alga Ge kc sSGiae Paes Mast LMS URRR CREO SCANIORN SENS 50,615 
PORE er rere ier rir en iar er ieee erg Core a eet ree 44,866 
ME cla can tra tga alee alain gla rara a AG Hise Roe Bras 927 
ao oa caster sbig ibe! s1adia-d athe dials leletecheys bare Sie'8: 6: Rbiaia AD Ow.Sie a 26,647 


I 6S sorcerer catia aC eile Ws sig SISTANCE A ola IE COS 


One-half Maximum 
kinetic Maximum Yield force 
_ energy Work d«ne Workdone force to of from time 
in car A Ly two by car close two car force 
at impact draft gears, structures, gears, bodies, curves 
ft. Ib. ft. Ib. ft. Ib. Ib. in. Ib. 
63,150 54,367 8,783 550,000 -17 810,000 
46,910 38,733 _ 8,177 260,000 Bs | 400,000 
48,900 37,433 11,467 390,000 i f 680,000 
42,550 38,334 4,216 187,000 16 500,000 
44,795 40,000 4,795 404,000 19 580,000 
45,370 38,050 7,320 260,000 17 470,000 
41,800 36,933 4,867 159,000 13 360,000 
36,465 34,233 2,232 186,000 16 300,000 
40,318 35,833 4,485 315,000 14 370,000 
32,718 29,333 3,385 240,000 11 280,000 
31,147 27,534 3,613 260,000 18 410,000 
29,209 27,800 1,409 210,000 16 320,000 
34,115 25,867 8,248 194,000 17 370,000 
25,307 20,050 5,257 105,000 27 530,000 
22,433 18,200 4,200 335,000 16 335,000 
18,963 13,666 5,297 270,000 16 340,000 
13,323 9,983 3,340 300,000 ag 480,000 
8,333 8,233 100 80,000 01 80,000 











movement to the point of maximum closure being 4.37 
in. for car A and 1.40 for car B, or a total of 5.77 in. 
Assuming the resistance is constant, the work done up 
to the point of maximum closure is 527 + 21.12 * 5.77 
= 143 ft. lb. This is negligible by comparison with the 
93,820 ft. lb. energy in car A at impact. 

From this it is evident that if the assumptions made are 
true and if the work done under the drop with the weight 
increased would be the same as the work done in car 
impact, the closing speed in car impact could be de- 
termined from the result of the drop test. However, as 
pointed out in the foregoing paragraphs, there are several 
conditions that would probably make the last assumption 
invalid. For example, the extra bracing in the test cars 
reduces the work done by the car bodies. The work done 
with ordinary bodies and with other types of cars prob- 





force of 500,000 Ib. and a draft gear that sets up a maxi- 
mum force of 200,000 Ib. does not necessarily give better 
protection to the car than one which goes to 500,000 Ib. 
The argument may be advanced that some cars are not 
designed for a 500,000-Ib. load ; however, they will surely 
be subjected to much greater forces in oversolid impacts 
and the limitation of forces below 500,000 Ib. does not 
seem to have any special advantage. 

If the ratio of work done under the drop to the 
energy in the striking car at the instant of impact was 
to be used to measure the protection afforded by the draft 
gear, it would be necessary to work closer to the actual 
closing speed in car impact tests. For example, in one 
of the double gear closing speed runs with a gear which 
closed at 390,000 Ib., see Table II, the work done by the 
car structures was 11,467 ft. lb., while another gear which 
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closed at 404,000 lb. shows only 4,795 ft. Ib. work done 
by the car structures. From tests run with solid blocks 
in place of draft gears, it is found that the work done 
by the car structure under a force of 400,000 Ib. is 4,300 
ft. lb. This would, of course, affect the ratio and a slight 
oversolid speed would make the gear show up unfavor- 
ably in this comparison. 

The term draft gear capacity as now used has various 
meanings. It would be desirable to have a standard 
definition, so that draft gear capacity would represent 
the capacity of the gear to protect the car. This would 
necessarily take into account several characteristics of 
the gear. Probably the best plan would be to rate the 
gears by a method similar to that given in the report of 
the U. S. R.A. tests under the heading, “Grading of 
commercial gears.” The disadvantage of this plan lies 
in the fact that no two persons are likely to select the 
same characteristics and give them the same relative 
weight. In general the method proposed in the report 
is excellent, but it seems to be based too largely on the 
results of laboratory tests. 

As a basis for the consideration of this matter there 
are listed below some characteristics of draft gears which 
observation has shown to have a marked effect on per- 
formance with the relative values which the writer would 
assign to them: 


A—Capacity under various conditions representative of actual 


BNE. 54,455 :0nn sd eRe ce RANE Aes EECA AU kbwaeOoee 40 points 
B—Rate of wear and effect of wear on capacity .......... 20 points 
CRU URREN SOENNOODD i6.00s.5::cnnseosas oes cub eeusccseeeeeus 20 points 
pe og aaions 6401061 5:05.45 4 2s 56S Ns oe eens aeRe ws 10 points 
EN CO 556 5 10 'o sco tres nisin cis sas cow seisa Bia aiewieels eBlaw 10 points 


A—Capacity to absorb shocks in car impact is without 
doubt the most important factor affecting the perform- 
ance of draft gears. Car impact tests as ordinarily con- 
ducted are indicative of the results that may be expected 
under favorable conditions, but it seems equally impor- 
tant to know what results will be obtained if the gear is 
wet, covered with frost or rusted. As a basis for rating 
the capacity of a draft gear, the writer would suggest the 
average of three drop tests: one, under ordinary fair 
weather conditions; two, a test made while the gear is 
still wet after being immersed in water for a short time; 
three, a test made with coated friction surfaces. 


3—A draft gear should not only give high capacity 
under all conditions of service, but it should also retain 
its capacity over a reasonably long period of service. A 
repeated impact test with varying drops below the closing 
point should give valuable information as to the perform- 
ance to be expected from draft gears after they have 
been in operation for some time. 


C—tThe standards for draft gear applications estab- 
lished by the A. R. A., with not less than 4%4-in. clearance 
between the coupler horn and the striking casting, make 
sturdiness a very important factor in draft gear perform- 
ance. The destructive drop test is probably the best 
method of determining the ability of any gear to with- 
stand oversolid impacts. 

D—The importance of high absorption has probably 
been over-emphasized in many cases. The yielding of the 
car structures and the movement of the cars along the 
track both absorb a considerable amount of energy in 
heavy impacts. No absorption is required in taking up 
light impacts and 50 per cent absorption at closing in car 
impact appears to be ample to prevent destructive shocks 
from being transmitted to succeeding cars. Some draft 
gears show a tendency to stick partly or fully closed. 
This is a serious defect and should be avoided under all 
conditions even if in doing so it becomes necessary to 
decrease the percentage of absorption. 

E—This would cover other features that affect the 
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performance of the gear such as smoothness of action, 
absence of sticking, operation when draft lugs are out of 
alinement, having a creeping sheet under fluctuating car 
load, etc. 

Some of the factors which have been suggested as the 
basis for rating draft gears cannot well be determined 
from laboratory tests. While it is realized that it would 
be desirable to have gears rated on the basis of tests that 
can be made easily and quickly, the lack of agreement 
between various types of tests indicates that there is no 
way to determine the true merit of draft gears except 
trials in actual service. 


A. R.A. adopts draft key retainer 


T is believed that derailments on American rail- 
roads will be appreciably reduced as the result 

of the perfection by the Chicago, Milwaukee & 
St. Paul of a non-slip drawbar key cotter pin. The 
pin has been accepted by the American Railway 
Association and K. F. Nystrom, engineer of rolling stock 
of the Milwaukee, its designer, was voted a substantial 
reward. Prompt action by the railroads in adopting the 
pin as standard is expected. This new pin forms a posi- 
tive lock which prevents the coupler separating from the 
car. 

Its widespread use, it is understood, will eliminate one 
of the chief causes of derailments. A careful check of 
derailments caused by old style cotter pins shows that at 
least 100 such accidents occur annually. Thus, according 
to the report of the American Railway Association, “fail- 
ure of these cotters results in a serious condition, as 








ig Diet hole 
Draft Key Retainer 
Drop Forged Steel 





Application of Retainer 


The Nystrom draft key retainer 


there is nothing to prevent the draft key from working 
out of place. When this occurs, the coupler is pulled out 
and falls on the track, frequently causing derailments.” 

A special committee of the association recently made 
an exhaustive investigation of derailments on four of 
the country’s large rail systems in widely separated sec- 
tions. One road reported no less than eight derailments 
in a period of 14 months directly resulting from draw- 
bar key cotter pins shearing off or becoming lost. The 
other roads reported numerous instances where broken 
or missing cotter pins had become a menace. The re- 
port further states: 

“The inadequacy of the cotters in general use is 
further indicated by the fact that many roads are apply- 
ing to their own cars other devices to retain the draft 
keys in place. The greater number of these special 
draft key retainers, while effective, are in some cases 
thought to be unnecessarily expensive and difficult of 
application to existing cars.” 

The American Railway Association, by formally 
adopting the Nystrom pin, makes it available to manu- 
facture by all railroads without any patent or royalty 
charges. 
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Fig. 7—Cleaning seat cushions. Fig. 8 


Fig. 1—The cabinet shcp. Fig. 2—Interior view of one of the repair shops. 
shops. Fig. 5—The wood mill. Fig. 6—Table for cleaning window panes. 
—Truck for hauling baggage car doors. Fig. 9—Heating glue in the cabinet shop. 
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View of the Kingsland Coach 


Shots of the Delaware, Lackawanna & Western—The shipping tracks are shown at the right of the illustration, the 
incoming track, No. 13, is shown at the left 


Maintaining passenger equipment 


on the D. 


L. & W. 


Systematic scheduling of repairs facilitates production at 
the Kingsland coach shops 


HE efficient handling of repairs to passenger 
equipment is an important factor on any railroad 


that does as large a volume of through and local 
passenger business as the Delaware, Lackawanna & 
This road, the eastern rail terminus of which 


~~. 
———s 
{ 


Above—Shop schedule board; 


Left—Board showing the lo- 
cation of each car being re- 
paired in the shop 





is at Hoboken, N. J., handles a large commuter traffic 
from New York City to different towns and cities in 
Northern New Jersey. A total of 194 commuter trains 
are run out of this terminal each day of the week, ex- 
cept Saturday and Sunday. These trains are additional 
to a number of through trains. This large volume of 


traffic running out of Hoboken makes it essential that 
the coach repair shops be located at some point con- 
venient to this terminus. 

Kingsland, N. J., is located on the Boonton line about 
eight miles west of Hoboken. The coach repair shops at 
that point have a capacity of 50 general coach repairs a 
month. At the present time it is being operated with a 
force of approximately 195 men, working five days a 
week, with an output of about 32 cars per month. The 
Kingsland coach shops handle all the general and ordi- 
nary class repairs for the entire system, in addition 
to a large number of minor repairs not made at the 
light repair shop at Hoboken. 

Referring to the drawing, the coach shop consists of 
a large building 170 ft. wide at the south end, 220 ft. 8 
in. wide at the north end and 660 ft. 1% in. long, con- 
taining the wash and repair shops; a building 268 ft. 4 
in. by 40 ft. containing the general foreman’s office, paint 
stock room, buffing room and lavatory; a building 300 
ft. by 70 ft. which contains the upholstering and cabinet 
shops, washing and varnishing rooms; a finished lumber 
shed, 256 ft. by 60 ft.; and a wood mill which is 264 
ft. by 70 ft. All the buildings are of brick construction. 
In addition to the buildings mentioned, there is a power 
plant which furnishes power and heat to the coach shop 
buildings and also to a 21-stall locomotive shop of rectan- 
gular construction, located on the west side of the trans- 
fer table, opposite the repair and wash shops. A kiln for 
drying lumber is located directly in the rear of the power 
house. The storehouse, which is located east of the gen- 
eral foreman’s office, furnishes supplies both to the coach 
shops and the locomotive shop. 


Progressive system of repairs is followed throughout 


Cars to be repaired are brought from Hoboken to 
Kingsland and placed on the shipping tracks, tracks 7 
to 12, inclusive. A train from Hoboken hauls out cars 
to be shopped in the morning and makes the return trip 
with finished cars at the close of working hours in the 
evening. It is used by many of the employees at the 
Kingsland shops for commuting to and from work, addi- 
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tioned cars being included in the train for this purpose. 

The general foreman notifies the master mechanic at 
Kingsland the numbers of all cars arriving at the shops. 
Cars to be repaired are switched from the shipping tracks, 
when scheduled in, to track 13, which runs past the up- 
holstering shop and varnish room building, through the 
repair shop to the transfer table. As soon as a car ar- 
rives on the shipping tracks at Kingsland, it is inspected 
by the car and paint foremen for the class of repairs it 
is to receive. In addition to this inspection, the general 
foreman at Kingsland receives a report showing the class 
and car number of cars that have been in service 18 
months or over. This report, together with the inspec- 
tion, determines whether the car is to receive general 
or ordinary repairs. General repairs include burning off 
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on the board. A copy of the information on the sched- 
ule board is also maintained on a small bulletin board 
centrally located in the repair shop. This board is main- 
tained for the information of the supervisors and men 
who work in that building. 

A second board is also kept in the general foreman’s 
office which shows the location of each car in the shop. 
This board is shown in the same illustration as the sched- 
ule board. The numbers shown in the left hand columns 
are track numbers. Hooks are placed in a row opposite 
each track number equal in number to the car capacity 
of that track. Tin tags in which a ticket can be inserted 
on which is written the number of a car, are hung on the 
hooks according to the location of each car on the track. 
When a car is moved from one track to another, the 
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Drawing showing the location of the repair tracks and buildings of the Kingsland coach shops of the Delaware, Lacka- 


the paint, applying new floor, roof, etc. In case of wood- 
en cars, the longitudinal sills are renewed. Ordinary re- 
pairs include stripping the cars of all trimmings, turning 
the wheels and repainting. Minor repairs, the larger 
proportion of which are made at Hoboken, usually in- 
clude repairs to the draft gear, couplers, running gear, 
etc. 

A schedule board, shown in one of the illustrations, 
is maintained in the general foreman’s office. As soon 
as the class of repairs for each car has been determined, 
the car number is marked up on the board together with 
the date in and the date out of the shop. A column 
showing the cars in storage at Kingsland is also shown 


wanna .& 


Western 


clerk in the general foreman’s office is notified and the 
tag is moved to show the new location of the car. Know- 
ing the location of each car in the shop saves consider- 
able time on the part of the general foreman and his 
staff in locating a car and also indicates to some extent 
the progress of the work on a car. 

The scheduling of all cars through the shop is planned 
by the general foreman. After a car has been scheduled 
the foremen are notified by letter, of the cars that are to 
be released during the month. The master mechanic at 
Kingsland is also notified by letter about the middle of 
the month of the kind and number of cars that will be 
released for service during that month. In addition to 
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keeping the various officers advised of the progress of 
the work at the Kingsland coach shops, a letter is also 
sent out showing the schedule of repairs to be made on 
special service cars, such as buffet, observation cars, etc., 
as soon as the planning of the program for repairs on 
such cars has been completed. The master car builder 
at Scranton, Pa., receives a daily report of all cars going 
through the shops, showing the dates in and out, the 
class of repairs each car is receiving and the cars in 
storage. 


The upholstering shop 


Each car, as it starts through the shop is spotted first 
in front of the upholstering shop. The foreman in 
charge of the upholstering shop makes a preliminary in- 
spection of the seats, window curtains, etc., to ascertain 
the amount of upholstering work the car will require. 
The seat cushions and backs, window curtains, etc., are 
then removed from the car and taken into the upholster- 
ing shop. All the equipment taken from one car is 
routed through the shop together and is not mixed with 
equipment taken from other cars. 

Each back and seat is inspected by a man who works 
at a bench located at the end of the storage racks shown 
in one of the illustrations, nearest the entrance through 
which they are brought in. Each cushion is given a 
careful inspection by this inspector, who also makes any 
minor repairs, such as sewing up small rips, etc. If the 
inspector thinks that a back or seat should be recovered, 
he marks it for the attention of the upholstering shop 
foreman. The foreman checks up on the life of the up- 
holstering, etc., from his records to ascertain the wear- 
ing qualities of the material. With this system of check- 
ing he is able to make a fairly accurate estimate of the 
wearing qualities of various kinds of upholstering mate- 
rial. 

Seats not to be recovered are routed to the wash room 
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replacing the coarse teeth used for cleaning hair with 
finer teeth. 

All the upholstering work for the entire system is 
handled at Kingsland. The upholstering shop also cleans 
and renews window shades, makes all the vestibule cur- 
tains for cars going through the shop, cab curtains for 
all locomotives on the Morris and Essex division, mat- 





The upholstering shop is provided with racks where the 
backs and seats taken from each individual car 
are stored together until needed 


tresses for cabooses and camp cars. From five to six 
cars are equipped with new window shades each month 
and about 3,000 side and back locomotive cab curtains 
are made each year. Cab curtain requirements for the 
following winter are estimated the first of each summer. 
The upholstering shop employs 11 men, including seven 








Interior view of the wash room—Suitable racks are provided for the storage of different kinds of trimmings and equipment, 


where they are cleaned with soap and hot water. The 
device used for cleaning seat cushions and backs is shown 
in one of the illustrations. A stiff fibre brush is revolved 
by a belt on a flanged pulley driven from a line shaft. 
As shown in the illustration, provision, is made for mov- 
ing the table in any direction desired. A hair picking 
machine which has an output of about 50 Ib. per hour is 
also located in the upholstering shop wash room. This 
machine can also be used for cleaning cotton batten by 


mechanics, two apprentices, one dyer and one helper. 

Seats or backs to be renewed are stripped down to the 
frames, which are sent to the cabinet shop for repairs. 
The hair used for stuffing is reclaimed but the old plush 
is sold as rags. The springs for each seat are kept to- 
gether and assembled in the same seat from which they 
were removed. All backs and seats, if scheduled for 
renewal, are double stuffed and hand stitched. Only hair 
is used for stuffing. One mechanic performs all the work 
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on a back or seat; the various operations are not divided 
among a number of specialists. 


The wash room and cabinet shop 


After the seats, backs, window curtains, etc., have 
been removed at the upholstering shop, the car is then 
moved aiong track 13 to the wash room. At this spot 
the windows, screens, doors and other trimmings are 
removed and taken to the wash room. Both the wash 
and varnish rooms, referring to one of the drawings, are 
under the supervision of the same foreman. All the 
trimmings are washed with soap and hot water ; any dirt 
that will not come off by ordinary methods is removed 
by means of fine pumice stone and a scrubbing brush. 

All wooden and metal parts are routed from the wash 
room to the cabinet shop where each sash, stop, catch, 
etc., is inspected, repaired or renewed. Brass trimmings 
requiring buffing or plating are placed in a box and taken 
to the buffing shop. This shop is equipped with three 
buffing machines, a dryer and vats for washing, oxidizing 
and plating. All brass has an oxidized finish. Brass 
parts are placed in a lye vat and boiled for an hour or 
more. They are next dipped in a bath of nitric acid, 
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to prevent the markings from becoming smeared or 
rubbed off. 

Co-ordination between the cabinet shop, wash room 
and varnish room is obtained by means of a progress 
chart placed on a bulletin board located in the wash room. 
This chart is primarily for the information of the gen- 
eral foreman, cabinet shop foreman, and the wash room 
foreman in checking up the movement of trimmings to 
and from the wash room, cabinet shop, or varnish room. 
As stated in a preceeding paragraph, all the trimmings 
for each car are kept together while being routed 
through the shop. The chart shows the number of the 
car from which the trimmings are taken, the date in the 
wash room, the date in the cabinet shop and the date in 
the varnish room. Notations of delays occurring in the 
handling of trimmings between these three departments 
are made on the back of the chart which is filed for 
future reference. 


Varnish room is well equipped with racks and 
benches 


Upon completion of the repair work on the trimmings 
in the cabinet shop, the entire set from one car is taken 
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Looking down the center aisle of the varnish room—Adjustable racks for coach windows are shown on the right, revolving 
fixtures for varnishing sashes are shown on each of the four tables, and a truck for transporting windows is shown 
standing in the aisle 


then rinsed, washed in hot water and finally placed in an 


oxidizing solution. The brass is then polished, dipped 
in lacquer and hung in the dryer. It requires about a 
half day to do this work on the brass trimmings from one 
car. When ready to be placed in service they are taken 
to the repair shop and applied to the car according to 
schedule. 

The cabinet shop can handle two sets of trimmings at 
one time, the working. force being divided into two 
gangs. The work in this shop is specialized, each man 
performing a certain kind of work, according to require- 
ments. One man, for example, builds all the doors for 
baggage cars. This shop is provided with a band saw, a 
rip and cross cut saw, a hand planer, and a mortiser and 
borer. 

The various parts of any one of a variety of doors 
are cut to fit in the wood mill. Square rods about 2 in. 


by 2 in., marked for the various panel openings and 
other piece sizes, are kept on a rack in the wood mill. 
All the information necessary to make each size door is 
marked on one of these rods. 


The rod is then shellaced 


to the varnish room. As shown in the illustrations of 
the interior of the varnish room, this department is 
well equipped with racks, tables and benches for finish- 
ing various kinds of passenger car trimmings. Adjust- 
able racks are provided for different widths of window 
sashes and parts of similar shape. Each rack partition’ 
is hung on rollers so that it may be moved to suit the 
width of the sash. The edges of the sash supports are 
beveled so that only a minimum of wet varnish is rubbed 
when a sash is placed in the rack. The supports are 
spaced 21% in. center to center. 

Shown in one of the illustrations is a table provided 
with sloping supports for holding car windows while the 
glass is being cleaned. Each support is provided with 
pins which fit in 1%-in. holes bored in the table top. The 
pin holes are staggered in order to provide closer spacing 
adjustment between the two supports. The supports are 
about 24 in. long, being 4 in. high at the rear and 2 in. 
at the front. Each support is flanged to hold the sash 
in position. The part on which the sash rests is beveled 
away from the flange to prevent injury to the varnished 
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surface. The supports and the table top are covered 
with tin which provides a surface that is quite easily 
cleaned. 

The view showing the interior of the varnish room 
shows in addition to the sash racks described in the pre- 
ceding paragraph, a convenient fixture for painting and 
varnishing windows and a chart for moving car win- 
dows between the various departments. The fixture for 
varnishing car windows consists of a wooden base, 16 
in. by 16 in., covered with tin, and a revolving top 10. 
in. in diameter. The top is pivoted to the case at the 
center and is provided with four small casters which run 
on the base. The castors give the top stability. The 
window pane rests on four rubber stops screwed into 
the top, which is also covered with tin. The height 
from the table top to the top of the fixture is 51% in. The 
car window cart is constructed as shown in the illustra- 
tion, seperate spaces being provided for 18 windows. 
The top frame secured to the end frame can be adjusted 
to suit the sash by a pin inserted in holes bored in the 
end pieces of the frame. 


Cars are repaired and painted on one spot 


As soon as the work of stripping the car has been 
completed at the wash room, the car is then moved 
through the repair shop on track 13 to the transfer 
table, by which it is moved to any one of the tracks 7 
to 11, inclusive. (Track 12 is used for repairing loco- 
motive tenders from the enginehouse.) Here the car 
body and trucks are washed. The wash shop is 
adequately equipped with drains for carrying off the 
water and dirt. The cars are washed inside and out 
with a solution of soap and cold water and the trucks 
are washed with a lye solution. Upon completion of the 
work of washing, the car is taken, via the transfer table, 
to a vacant spot in any one of the three repair shops. No 
other movement of the car is made until it is ready to 
go to the shipping tracks, tracks 10, 11 or 12 for final 
trimming. 

Upon arrival of the car on the repair track, the body 
is jacked up, placed on horses and the trucks moved out 
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for repairs and testing. 
the car. 

The type of scaffolding shown in a number of the 
interior views of the repair and wash shops is used 
throughout. The upright posts of the scaffolding are 
2¥-in. by 4-in. channels, 10 ft. in height. The floor of 
the scaffold consists of a plank 234 in. thick by 15 in. 
wide, which rests on a malleable iron bracket, flanged 
YZ in. to fit over the flange of the channel post. This 
bracket is 34 in. thick and has a supporting arm 12 in. 


Brake cylinders are cleaned on 








Interior view of one of the repair shops—The window cart 
shown standing in the aisle has just been brought 
from the varnish room 


long and a bearing arm of 12 in. resting against the 
channel post. The planks are prevented from sagging by 
34-in. truss rods secured to the planks at each end by 
means of a 2-in. by 2-in. angle. The horizontal flange of 
the angie is bolted to the plank. Through the vertical 
flange is a }#-in. hole, through which the rod is secured 
by a nut on the end. A cast iron block, 4 in. by 12 in. 
by 16 in., is used as a counter weight to facilitate ad- 








A travelling hoist is used for handling lumber in the yard 


at each end of the car. The inside finishing is started 
as soon as the car is washed, regardless of whether or 
not the car has been moved to the repair track. A gang 
of two men do the inside work and a gang of from two 
to three men do the outside work. The outside work is 
carried along independently of the progress of the work 
inside the car. Truck repairs are handled by five gangs 
of four men each, all of whom are under one foreman. 
When necessary, truck parts are repaired in the welding 
department, including such work as building up truck 
pedestal jaws, etc. Air brake repairs are handled by a 
pipe gang of three men. Triple valves, feed valves, check 
valves, etc., are sent to the Keyser Valley, Pa., shops 


justing the height of the scaffold. The bracket is secured 
in place by a %-in. pin inserted through a hole in the 
bracket and channel post. Each post is stepped in a con- 
crete base. 

The pipe, air brake, tin and welding shops are located 
in the repair shop between tracks 13 and 16 and are all 
under the supervision of one foreman. These depart- 
ments are grouped around the tool room cage, shown in 
one of the illustrations. The tool room is in charge of 
one man and all tools are issued by the check system. 
This location of the tool room is especially advantageous 
owing to the fact that the men working in the pipe, air 
brake and tin gangs require a considerable amount of 
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tool service. The pipe shop and tool room are provided 
with the following machine tools: 


Double head bolt threader 
Pipe cutter 

Rip saw 

Grind stone 

Emery wheel 

Small drill press 

Large drill press 


The carpenters and steel car men repair the car body 
at the same time the trucks and air brake equipment are 











The welding shop is centrally located in the repair shop 
which makes it easy of access from all departments 


being repaired. As soon as the body repairs are com- 
pleted, the painters start work. Steel cars in for general 
repairs, are treated by the painters as follows. The ex- 
terior of body of the car:is cleaned off with a paint and 
varnish remover. After the surface has been thoroughly 
cleaned from grease, etc., it is given a coat of steel car 
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with three coats of finishing varnish, allowing from 48 
to 72 hours between coats for drying, depending upon 
conditions. 

All interior steel finish is cleaned off with a paint and 
varnish remover. After being thoroughly scraped and 
cleaned the surface is primed with steel car primer, 
which is followed with sufficient coats of surfacer. 
When the surface has been rubbed smooth, one coat of 
flat color is applied, which is allowed 24 hours for dry- 
ing. This is tollowed by the application of two coats of 
mahogany enamel, allowing 48 hours between coats for 
drying. In the case of steel cars, such as diners, buffet, 
private cars, etc., the interior finish is treated somewhat 
differently in that after the surfacer has been rubbed 
smooth, two coats of mahogany ground color are applied, 
allowing 24 hours between coats. The finish is then 
grained in imitation of mahogany, oil colors being used. 
When thoroughly dry, three coats of inside rubbing var- 
nish are applied, 48 hours being allowed between coats 
for drying. After standing for three days, the varnished 
surface is rubbed down to a dull finish for the purpose of 
removing all trace of dirt or grit, and after being allowed 
to stand for at least 48 hours to sweat out, the entire 
rubbed surface is then polished, the secret of satisfactory 
polishing being obtained by doing a first-class job of 
rubbing. 


Trimmings follow the car to the repair shop 


During the time that the car is being repaired and 
painted in the repair shop, the trimmings are being 
completed in the cabinet and varnish departments. The 
trimmings are scheduled so that they will be ready to go 
on the car at the time the painters are finished on the 
car body. This system of careful scheduling, which is, 
of course, governed by the output capacity of the differ- 
ent departments, permits the routing of the trimmings 





Supervisory staff of the 


primer, followed by a coat of steel car surface, 48 hours 
being allowed between coats. Twenty-four hours after 
applying the surfacer, all rough or uneven parts are 
knifed in with putty and a surfacing composition which 
is allowed to dry for 24 hours. This is followed with 
two coats of steel car surfacer and one coat of guide 
coat, 24 hours being allowed between coats. The surface 
is then rubbed down to a smooth finish with block stone, 
or by sandpapering. Two coats of color are then ap- 
plied, allowing 24 hours between each coat, the car being 
lettered the following day. The lettering is protected 





Kingsland coach shops 


direct from the varnish room to the car in the repair 
shop at the time the car is ready to receive them. 
This step is the longest one taken in the routing of 
the trimmings through the shop. Special trucks are 
provided for handling windows, doors and other ma- 
terial. End doors are carried on baggage trucks in the 
manner shown in one of the illustrations. One end of 
the door rests on a padded block bolted to the truck 
while the edge of the opposite end of the door rests on 
the truck itself. This method of handling reduces the 
liability of injuring the finish to a minimum. 
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a Upon the completion of the work of applying the trim- — 29_and_30—Sash tenoning machine 
mings, the car is moved to the shipping tracks, vi & tomes 
, pping tracks, via tra Be Grind stone 
wit 61, where the seat backs and cushions are applied. This 35 Band tesaw Soller and stretcher 
- operation completes the work of repairs on the car which .— — machine 
“ is then marked O.K. for service and is taken to Hobo- —39—Double grinder No. 2 
ee ken on the evening trip of the work train. +1—Sand sesaw Sting machine 
of Handling material Conclusion 
ye The storehouse carries stock for both the coach shop The feature in the operation of the Kingsland coach 
vd and the enginehouse. An Elwell-Parker lift truck is Shops is undoubtedly the complete co-ordination ob- 
2 used for handling material from the storehouse to the tained between the various departments. This is accom- 
a coach shop as well as for handling various kinds of plished to a large extent through careful scheduling of 
od material between the various departments and from the the work through the shop. The supervisory staff of 19 
d yards. Material is requisitioned by the foreman in Men get together for a meeting in the general foreman’s 
ao charge who issues a material ticket to the man in charge Office each Saturday morning at which time various 
d. of the truck. The truck man goes to the storehouse, gets Problems pertaining to the management of the shops 
vl the material ordered and delivers it to the proper de- are discussed. All the work done in the shops is per- 
+s partment. A number of skids are provided for the vari- formed on a piece work basis, the rates being established 
d ous departments on which castings, forgings and other by a representative of the head of the car department. 
of heavy material is loaded to be handled by the lift truck. All the buildings are of semi-fire proof construction, 
- The electric truck is also used for transporting finished protection being provided by means of an efficient fire 
om parts from the wood mill to the cabinet and repair shops. fighting organization. Hose reels are located at strategic 
ry The wood mill is well equipped, the list of machine tools points throughout the shop and drills are conducted fre- 
ot and their location being shown in one of the drawings. quently. All the buildings are provided with fire ex- 
It is equipped with a vacuum system for moving shav- tinguishers and provision has also been made for allow- 
ings to the power house where the shavings are burned ing live steam to enter a building in case of fire. A box 
id 264/08 >| 
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Drawing showing the location of machine tools and shop equipment in the wood mill 
as fuel. An average of 16 men are employed in the with a glass front, painted red, is attached to the steam 
wood mill, but only about 50 per cent of their time is line in a convenient location outside of each building. 
devoted to work for the coach shop. A considerable In case of fire, the glass is broken and a valve is turned 
amount of work is handled in the wood mill for other which permits the steam to escape into the building. 
shops on the D. L. & W. and also for the signal and 
the maintenance of way departments. Following is a list 
of the machines installed in the wood mill, the number ; 7 
given in the left hand column refers to the numbers on Coupler rejects a source of low 
—o —_ large 
— aner ° 
s—sill ‘dresser small ” PHOTOGRAPH showing scrap couplers at the 
ME ge Seruingy A aaa plant of the Falk Corporation, Milwaukee, Wis., 
a Pw ye . appeared on page 686 of the November Railway 
8—Sesh tenoning machine Mechanical Engineer. Contrary to the impression cre- 
ir ‘ema an aoe ated by the caption which accompanied the photograph, 
oe only a portion of these couplers are scrapped by the rail- 
—Tenoning machine , 
of 13—Vertical hollow chisel mortiser way, due to obsolescense, wrecks and wear. The re- 
ire 5 ienragiete contin boring machine mainder are misruns and manufacturers’ rejects pur- 
a- 16—Four-spindle horizontal boring machine chased from the plants of coupler manufacturers, as a 
h 17—30-in. wood turning lathe 
he 18—Shaper source of low phosphorus steel scrap. 
of 19—Swing saw. . 
20—Pneumatic gainer 
ck 3p Plaliow ‘chisel mortiser Tue Missouri-KansAs-TeExas has granted an increase in 
on 23—Band saw wages of two cents an hour to locomotive and car shop and en- 
he oe ete, atten ginehouse employees, the two-cent advance applying generally 
e gr 


26—Gumming machine : , 
27—Band saw filing and setting machine 
28—Universal rip saw 


with the exception of two or three minor classes to which only 
a one-cent increase was applied. 
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A well organized car door shop 


HE volume of box car repair and rebuilding work 
done at the Chicago, Milwaukee & St. Paul car 
shops, South Tacoma, Wash., involves the construction 
of a large number of standard A.R.A box car doors, an 
important detail which is handled in a separate small shop 
building especially laid out and equipped for the work. 
Lumber used in construction of the doors comes in at 
one end of the shop, is assembled, trimmed, painted and 














Doors are suspended from standard door rails for painting 


handied through the shop in an orderly manner without 
lost motion or back travel. Four men, working in pairs, 
manufacture the wooden doors, and four other men, also 
working in pairs, apply the fittings. Another man spray- 
paints the doors. This force turns out an average of 16 
doors in eight hours. 

Referring to the shop floor plan, A and B are two 









fi 
Jtd. Door.’ 
Hanger 


MA) 


3 Posts for Support--° 


Waltl_3 
Post 


All Doors Spray Painted 





Car 
Door "| \ 








4 


6"Clearance 




















Partial cross section of the paint rack 


iron-faced tables about 30 in. high, on which wooden 
doors are placed while being assembled and nailed. The 
tables are in effect templates on which various sizes of 
doors can be made. One side and one end of each table 
is flanged for squaring the doors and since the tables are 
iron-faced, nails are driven and clinched at the same time. 
S is a small electric-driven circular saw for slitting car 
siding used on the doors. From A and B the doors go 
to position C where they are piled on two 30-in. horses 
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for the application of Lucas cement on the edges. From 
C the doors go to positions D and E where they are 
supported at each position on two 30-in. horses for trim- 
ming. The hangers and fittings are brought in from a 
storage conveniently located just outside the sliding shop 
door, and the use of pneumatic drills and electrically- 
driven nut tighteners greatly facilitates this work of 
trimming. All countersunk bolt holes are also bored 
with the pneumatic machines. 

From positions D and FE the doors go to position G 
where they are suspended from standard box car door 
rails high enough to allow 6 in. clearance above the floor. 
This door storage has a capacity for 66 doors, three 
on each rail, and it is at this position that the painting is 
done. As soon as the doors are dry they are taken out 
of this end of the shop through large sliding doors, 
loaded on a truck and distributed as needed in the car 
shop and car repair yard. 

One car man and helper work at each of the two 
tables, A and B, completing the woodwork on two box 
car doors in an average of one hour. One car man and 
one helper also work at each of the stations D and E, 
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Plan of the Tacoma, Wash., door shop of the C. M. & St. P. 


trimming two doors in one-half hour. The trimmers 
also take care of additional and special door work that 
may come up. The painting, which is done with a spray 
gun by one man, takes approximately 15 min. for each 
door. All wood material, iron trimmings, bolts, etc., are 
conveniently located, the racks being kept full by the 
stores department force so that men who work on the 
doors lose no time waiting for or getting material. 
Sheathing used on these doors comes cut in the proper 
length and styles are milled in the wood mill. 
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Collector pipes and receiver from which mill room shavings 


are blown to the power house for burning 
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Lackawanna installs 70-ton three- 
hopper steel cars 


Many parts standardized and interchangeable—Loading 
increased by locating stakes inside 


HE Delaware, Lackawanna & Western has re- 
cently placed in service 400 70-ton hopper-gon- 
dola cars which were built by the American Car 
& Foundry Company at its Berwick, Pa., plant. These 
are the first cars of this capacity and of the three-hopper 
type to be used by the Lackawanna and they were built 
to replace an equal number of 40-ton steel and wood coal 
cars. These cars are particularly designed so as to be 
suitable for handling the very small sizes of hard coal 
with a minimum of loss from sifting through openings 
in the car. 
The total length of the cars over buffers is 41 ft. 5 
in. the extreme width 10 ft. 234 in. and the height from 


stiffness. This construction is shown in the drawing. 

The under-frame is of the built-up type with two 
center sills composed of A. R. A. standard 12-in. special 
rolled channels weighing 40.3 lb. per ft. extending the 
entire length of the car, with a %-in. by 1234-in. top 
cover plate. The ends of the channel are coped away 
to receive the buffer attachments together with a Union 
coupler centering device. There are seven pan-shaped 
\% in. pressed fillers, and one saddle of %-in. pressed 
steel located under each longitudinal ridge sheet. The 
body bolsters are built up of plate and angle construc- 
tion. The bolster and side connection angles extend into 
the car. Diagonal braces of 5-in. by 314-in. by 3%-in. 











3s 











70-ton three-hopper steel car for the Delaware, Lackawanna & Western built by the American Car & Foundry 
Company for handling small sizes of hard coal 


rail to top of sides 10 ft. 8 in. The capacity, level full, 
is 2,755 cu. ft. and the light weight 50,800 Ib. Three 
double hoppers are provided, with extra large door open- 
ings to facilitate easy and rapid discharge of the lad- 
ing. The details of the hopper, such as the side and cen- 
ter hopper sheets, stiffeners, door spreaders and hopper 
doors are standardized and interchangeable, thus mini- 
mizing the number of parts required for repair work. 
The hopper doors are of corrugated steel, each set oper- 
ating independently. Increased loading capacity over 
the conventional type of hopper car is provided by 
arranging the stakes on the inside of the side sheets in- 
stead of on the outside. There are 10 pressed steel 
stakes on each side of the car, two of which are secured 
to the center construction by means of deep gusset plates 
to prevent bulging of the sides. The sides are further 
reinforced by four pressed steel cross ties placed at the 
top of the sides and properly spaced to give uniform 
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angies are connected to the center sills and bolsters by 
7s-in. gusset plates. 

The top side angle is a 5-in. by 314-in. by %-in. 
bulb angle running the entire length of the car. The 
bottom flange angle at the sides is 5 in. by 3% in. by 
3g in. and extends from bolster to bolster. The side 
sheets, with the exception of those at the ends of the car, 
are 4-in. plate. The end side sheets are 7-in. plate, 
pressed with an offset to accommodate the side ladders. 
The side sheets are all pressed inward at the top with 
ten 14-in. stiffeners on each side of the car. The sub- 
side sill is a 9-in. 17.5-lb. channel. The end sills are 
9-in. 17.5-lb. channels with 3%4-in. by 314-in. by 3-in. 
angle connections to the center sills and top cover plate. 
The corner posts are 314-in. by 3%4-in. by 3's in. angle 
and the end posts are of 6-in., 8.2 lb. channel, except 
at the corner where the hand brake is located. The end 
post at this point consists of two 4-in., 8.2 lb. Z-bars 
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arranged for the application of the Ajax handbrake. 
There are six hopper doors pressed from %-in. plate 
known as Ajax corrugated doors manufactured by the 
Union Metal Products Company. The six doors operate 
independently and are equipped with the Enterprise Rail- 
way Equipment Company’s type “D” door operating 
mechanism. 
Draft Gear and trucks 


The cars are equipped with the Union Draft Gear 
Company’s Cardwell draft gear, type G 111-AA, secured 
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Typical cross sections of D. L. & W. 70-ton hopper car 


between Universal cast steel draft lugs. The couplers, 
furnished by the Gould Coupler Company, are A. R. A. 
type “D” with 6-in. by 8-in. shank and the regular 
A. R. A. but suitable for either the single key, vertical 
voke or double key horizontal yoke attachment. The 

















End view of the car 


draft keys used are of 6-in. by 1-in. by %-in. carbon 
steel, quenched and tempered, with Universal draft key 
retainers. The side bearings are of the spring controlled 
anti-friction type manufactured by E. S. Woods & 
Company. . . 

The car super-structure is mounted on Bettendorf 
type four-wheel trucks with a 5-ft. 8-in. wheel base. 
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These trucks have cast steel side frames with journal 
boxes cast integral and are arranged for six truck springs 
at each side frame. Cast steel truck bolsters are used, 
with integral center plates and arranged for the Bar- 
ber lateral motion device. The springs are A. R. A. 
double coil, manufactured by the Crucible Steel Com- 
pany. The journal boxes are fitted with Railway Steel 
Spring Company’s journal box lids and Magnus lead- 
lined journal bearings, made to the railroad company’s 
specifications. Davis 33-in. diameter steel wheels, manu- 
factured by American Steel Foundries are mounted on 
6-in. by 11-in. A. R. A. axles. 

The cars are equipped with the National Car Equip- 
ment Company’s Ajax hand brake which is designed to 
develop not less than 3,950-lb. pull at the brake cylinder 
pushrod connection to the cylinder lever. The air brakes: 
are Westinghouse automatic quick action brakes sched— 
ule K. D. 1012 with K-2 triple valve, centrifugal dirt col- 
lector, double spring retaining valve, 10-20 type and 
‘“Wabco” packing rings. The train line piping is 1%4- 
in. standard wrought iron pipe. A. R. A. No. 2 plus 
“Creco” trussed brake beams with “Creco” four-point 
brake beam supports are used. 


Principal dimensions of 70-ton cars 


Length over pies ECE OL COUDIEEB. o.0.0:6660005 00000 43 ft. 11% in. 
EIEN 5554.4 Gino 514610446 65-0 2h.0 ance ed oe 41 ft. 5 in. 
RR IN OR oo 5 5:53.00 0.0 :0'0-0:0: 4.0 ds o's baa es e's 40 ft. OX% in 
Ee I, AAD TNE OER a ood i000 v:o-naie a 0050 o008 40 ft. O in. 
SE EE ni os ss wa eee a kinda asd awe wise 10 ft. 2% in 
adc crane dissaGwhediodsdasdo sda ne 10 ft. 1 in. 
Height from top of rail to top of body............... 10 ft. 8 in. 
Height from top of rail to hopper door opening...... 10% in 

Center to center of side bearings.................... 4 ft. 2 in 
ee a ee rer rer er er rat 31 ft. 5 in 
ee COR r rr eer 5 ft. 8 in 
ET SNE IIo i504. 6.5.0 Wie wc ie 904 4 uid 0:9 Wises 2,755 cu. ft 
Capacity with 10-in. average heap.................. 3,090 cu. ft. 
EIEN, Sonik Sacks Soha aaa alae be Sawa scan x Gre 50,800 Ib. 


Decisions of the Arbitration 
Committee . «J 


(The Arbitration Committee of the A.R.A. Meehan- 
wal Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 





Different railroad reports show loss of wheel 


service metal 


On September 19, 1923, the Detroit & Toledo Shore 
Line applied a pair of wrought-steel wheels to Bessemer 
& Lake Erie car No. 12680, reporting the service metal 
to be % in. on each wheel. On October 27, 1923, the 
C. & O. removed these wheels on account of a worn sharp 
flange. It reported that the service metal was % in. on 
each wheel before turning and that after turning, the 
wheels were scraped. The B. & L. E. objected to the 
claims of the D. & T. S. L. on the grounds that the wheels 
applied did not have a full flanged contour, and called the 
attention of the D. & T. S. L. to the fact that the C. & O. 
had removed the same pair of wheels for two sharp 
flanges. As the D. & T. S. L. could not reach an agree- 
ment with the C. & O., the B. & L. E. reported the case 
to the C. & O., but the C. & O could not agree that it 
was responsible for the loss of service metal. Finally the 
contending railroads agreed to ask the Arbitration Com- 
mittee as to who was responsible for the loss of service 
metal reported. 

An investigation by a representative of the Arbitra- 
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tion Committee developed that the record of the Detroit 
& Toledo Shore Line did not show whether the wheels 
applied had standard full flange contour as required by 
Rule 10. Rule 98 provides that the amount of service 
metal shall be based on a standard full flange contour. 
It was also found that the Detroit & Toledo Shore Line 
used a questionable method of measuring the service 
metal. The Arbitration Committee decided that “the 
evidence indicates that the wheels were worn, beyond 
turning, when applied by the Detroit & Toledo Shore 
Line.. ‘Therefore, the bill should be adjusted accord- 
ingly.”—Case No. 1426—Detroit & Toledo Shore Line 
vs. Bessemer & Lake Erie. 





Computing the depreciation for a destroyed freight 
car 


On June 17, 1924, Mobile & Ohio car No. 515 
was damaged by fire on the lines of the Chicago, 
Milwaukee & St. Paul. On request, the owner 
furnished an appraisal report showing that the 
car was built new in May, 1923, and at the same time 
submitted a list of second-hand material used in building 
the car which included 12 queen posts, the air brake 
equipment, brake key bolts, king pins and other small 
metal parts. The Chicago, Milwaukee & St. Paul con- 
tended that under A.R.A. rules the car could not be 
considered as built new in May, 1923, because of the 
second-hand material used. 

Under the conditions as outlined in the case, the 
Arbitration Committee decided that this was a new 
car and should be so settled for.—Case No. 1383, Chi- 
cago, Milwaukee & St. Paul vs. Mobile & Olio. 





Responsibility for wrong repairs 


The Southern Pacific repaired B. & O. (Mather) car 
11260 at its Colton shops, and among other repairs were 
the following air brake repairs: One F-36 triple valve 
and cylinder C. O. T. & S., showing no reason for mak- 
ing these repairs and billing repair card making no 
reference as to stenciling on the car indicating the triple 
valve standard. The Baltimore & Ohio later repaired 
this car, it not having been in the possession of the 
Mather Stock Car Company since having been repaired 
by the S. P. The B. & O. repair card covered the appli- 
cation of one K-1 triple valve in place of an H-1 triple 
removed, cylinder and triple cleaned on account of no old 
date or no old marks, the billing repair card bearing the 
notation at the bottom “car stenciled K-1.” The Mather 
Stock Car Company presented the B. & O. billing repair 
card, together with the S. P. billing repair card to the 
Southern Pacific, under Rule 90, requesting a defect 
card. The S. P. refused to acknowledge wrong repairs 
and accordingly the Mather Stock Car Company rend- 
ered a bill in amount of $16.69 under Rule 13, payment 
of which the S. P. declined. The car owner contended 
that the S. P. made wrong repairs which the B. & O. 
corrected by applying the K-1 triple valve, its billing 
repair card indicating that the car was stenciled for a 
K-1 triple and carried an F-36, and that the S. P. failed 
to apply a defect card at the time the wrong repairs were 
made. 

The decision of the Arbitration Committee was to the 
effect that “the Southern Pacific is responsible for the 
wrong triple valve” in accordance with Rule 90 and 
Decision No. 1381. That part of the bill representing a 
“charge for cleaning, etc., ($5.39) should be assumed by 
the car owner.”—Case No. 1428, Mather Stock Car 
Company vs Southern Pacific. 
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Air brakes cleaned twice within a few days not alone 
an indication that work was improperly performed 


The Richmond, Fredericksburg & Potomac cleaned 
the air brakes on A. B. & A. car 27157 at Potomac 
yards. Three days later the Southern cleaned the air 
brakes on the same car at the Spencer, N. C., shops, be- 
cause of excessive friction on the slide valve so that the 
piston would not function until this was remedied, and 
on account of being dirty. The A. B. & A. submitted 


the Southern repair card to the R. F. & P. as joint evi- . 


dence that the air brakes were improperly repaired and 
cleaned by the R. F. & P., stating that if the triple had 
received necessary and correct attention it would not 
have been necessary for the Southern to have repaired 
and cleaned the air brakes three days later. The R. F. 
& P. stated that the car in question was received from 
the Pennsylvania and shopped on account of the air 
brakes being inoperative when a test was made on in- 
bound inspection. The air brakes of this car were said 
to have been cleaned and tested on the date in question 
as required by the A. R. A. rules, and were also tested 
on the outbound inspection of the car, when they applied 
and released properly. The R. F. & P. maintained that 
the condition of friction in the slide valve claimed by the 
Southern to have existed when the triple valve was tested 
at Spencer could have easily developed by reason of dust 
and particles entering the mechanism while being oper- 
ated in ordinary service. The Southern states that the 
only work necessary to put the brakes in proper condi- 
tion was to clean the triple valve. 

The Arbitration Committee, in rendering its decision 
stated that “The evidence is not conclusive that improper 
or incomplete repairs were made by the R. F. & P. 
Therefore, the contention of the A. B. & A. is not sus- 
tained.” —Case No. 1429—Atlanta, Birmingham & At- 
lantic vs Richmond, Fredericksburg & Potomac. 





Responsibility for tank car found leaking 


P OR X tank car No. 715 with a load of gasoline was 
shipped from the Pittsburgh Oil & Refining Company's 
plant at Coraopolis, Pa., and delivered to the Pennsyl- 
vania at Homestead, Pa. Before delivery of the car at 
Homestead: the tank was found to be leaking. Transfer 
authority was given the Pennsylvania and the car was 
immediately transferred and returned empty to the Pitts- 
burgh Oil & Refining Company which made a request 
on the Pittsburgh & Lake Erie for a defect card to cover 
the cost of necessary repairs. It was the contention of the 
car owner that the car was damaged in switching and 
that the handling line was responsible. The car was 
inspected at the shipper’s plant after loading and later 
received a running inspection before being placed in a 
train by the P. & L. E. None of the inspectors held any 
record of the car leaking at the time of their inspection. 
Upon delivery to the Pennsylvania, that company’s in- 
spector found the tank leaking at the end of the anchor- 
age casting. The handling line contended that the car 
was not damaged by rough usage but rather that it 
was damaged due to improper construction in that 
the anchorage of the tank to the end frame _per- 
mitted endwise shifting of the tank. The handling line 
further contended that the leakage was due to the grad- 
ual loosening of the anchorage casting rivets. 

The Arbitration Committee decided that, “the con- 
tention of the Pittsburgh Oil & Refining Company is 
not sustained. The evidence indicates that this car was 
not subjected to unfair usage within the scope of Rule 
32.”—Case No. 1430—Pittsburgh Oil & Refining Com- 
pany vs Pittsburgh & Lake Erie. 
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, , 1 to floor time of 12 min. a box. The maximum produc- 
Ap p lied accuracy in boring tion is obtained through the ability of the driving box 


onan boring mill to take the load and the novel design of a 
driving boxes driving box micrometer, shown in the accompanying 
By E. F. Stroeh illustration, designed in this shop, which permits rapid 


Shop superintendent, Missouri Pacific, North Little Rock, Ark. and accurate callipering of the boxes. It further per- 
mits the recording of dimensions as a permanent record 
for future reference. 

The micrometer permits callipering the axle with the 
outside micrometer, which operates with the stationary 
anvil on one end and a reversible micrometer barrel on 

‘the other end. This slides on a verniered rule, thus per- 
mitting the micrometer barrel to serve for both inside 
and outside measurements. For example, in callipering 
a 9-in. axle for the outside diameter, the micrometer 
barrel is moved to a positive position on the vernier, 


HE elimination of lost motion in railroad back 
shops has for some years been a disturbing factor 

with the average shop superintendent and master me- 
chanic. The maximum production obtained at this shop on 
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Driving box micrometer which permits rapid and accurate 
calipering of the boxes 


thus reversing the micrometer from an outside “mike” 

to an inside “mike.” This permits accurate callipering 

of the boxes being machined by setting back the adjust- 

able barrel 3 in. on the rule, thus permitting the taking 

of a measurement from the periphery of the liner to the 

A total of 33 driving boxes every eight hours are machined cutting edge of the finishing tool in the tool post. 
complete on this boring mill 





the boring and facing of driving boxes will, therefore, Tools for reclaiming B6 and C6 


be of interest to others in the locomotive repair shop. 


Since installing a 42-in. driving box boring mill at this feed valves 
point, the production has increased 200 per cent through 
the fact that the daily production is scheduled in ad- HOWN in the drawing is a set of fixtures and tools 
vance to the machine, permitting the planning of output for reclaiming type B6 and C6 feed valves. Re- 


in sequence of operations ; that is, facing and dove-tailing ferring to the drawing, the tool shown in the upper left 
of the boxes proper, and the boring, facing and radius hand corner is a set for removing the regulating valve 
forming of the liners. bushing which is used in double pressure feed valves. 

The average daily output on the finishing operation is The next tool at the right is a plug stop for reaming and 
32 boxes every eight hours, or an average elapsed floor facing the regulating valve bushing and the last tool at the 
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right in the top row is an end mill and guide for facing 
these bushings. 

The two tools shown next below at the left are a 
reamer for finishing the inside of the regulating valve 
bushing and a guide in which the reamer is held. One 
end of the guide is threaded so that it can be screwed 
into the valve in place of the regulating valve cap nut. 
The end mill and guide shown at the right of the reamer 
and guide for finishing the inside of the regulating valve 
bushing is an end mill for facing the cap joint of single 
pressure feed valves. The cutter fits over the stem of 
the guide, the large end of which is threaded to screw into 
the valve in place of the cap nut. The nut and washer 
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is a reamer for finishing the inside of the supply piston 
bushing. Table A gives the dimensions for step diame- 
ters for finishing supply piston bushings. The tool shown 
next to the right in this row is a set used for removing 
or inserting supply piston bushings. The last tool shown 
bushing. Table A gives the dimensions for step diame- 
ter of the supply piston bushing. It is made in four sizes 
as shown in the table. The tables are shown on the draw- 
ing herewith. 

The tool shown in the bottom row at the lower left- 
hand corner of the drawing is a guide for the 21/64-in. 
drill used in drilling out the inside hole of the regulating 
valve bushing. This guide is used in the same manner 
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Fixtures and tools used.for reclaiming B6 and C6 feed valves 


shown at the right is screwed onto the stem of the guide 
over the cutter and the joint is faced by placing a wrench 
over the square end of the guide and turning the cutter. 
This tool is used for both single and double pressure feed 
valves. The last tool in this row is a valve seat reamer 
and guide for countersinking the regulating valve bush- 
ing used in B6 double pressure feed valves. This tool 
is designed to be used with the guide in the same manner 
as the reamer and guide for finishing the inside of the 
bushing. 

The tool shown at the left in the third row from the top 


as the guides for the reamers. The next tool is a ring 
gage for checking the outside diameter of the supply 
valve piston. It is also made in four sizes as shown in 
the table. The third tool shown in the bottom row is a 
socket for turning the reamers used to finish the inside of 
the supply piston bushing. The last tool shown in this 
row, at the lower right-hand corner of the drawing, is an 
end mill and guide for facing the cap joint of the double 
pressure feed valve. This tool is used in the same manner 
as the end mill and guide for facing the cap joint of the 
single pressure feed valve. 
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Machine tools ordered in 1926 


Lists from 107 roads show a substantial increase of the 
number of units ordered in 1926 as compared with 1925 _ 


cal Engineer contained for the first time, a tabu- 

lation of machine tools ordered in 1924 by 85 
railroads in North America, which represented 87 per 
cent of the total route mileage on this continent. Through 
the co-operation of the railroads it was possible to publish 
similar lists for 1925, and again this year for 1926. 
However, the number of railroads included in the lists 
and the number of units ordered have increased each 
year, with the result that this year’s lists contain 107 
railroads which represent 87 per cent of the total route 
mileage of this continent. 

The number of units of equipment ordered has like- 
wise increased. For 1924 a total of 1,658 units were 
reported as ordered by 85 railroads. The number of 
units ordered by 88 railroads during 1925 totaled 2,594 
or an increase of 936 units over the number listed for 
1924. This substantial increase can be partly accounted 
for by the increase in the scope of the types of machine 
tools listed to include material handling equipment, such 
as shop trucks, overhead cranes, car and locomotive 
hoists and small shop hoists, together with such shop 
equipment as furnaces, motors, air compressors and 
welding equipment. The same classifications were used 
for compiling this year’s lists. The results show that 
107 railroads, representing 87 per cent of the total route 
mileage, reported as ordering 3,591 units of machine 
tools and shop equipment during 1926, which is an in- 


TT: January, 1925, issue of the Railway Mecham- 
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crease of 997 units over the number listed as ordered for 


1925. 


Comparison of types ordered 


A compilation according to types, of the machine tools 
and shop equipment ordered during the past year, show 
that the railroads reported ordering 395 lathes, 296 drill 
presses, 121 planers, shapers and slotters, 106 boring 
mills, 63 milling machines, 408 grinding machines, 68 
metal cutting saws, 80 portable boring, facing and turn- 
ing machines, 100 bolt and pipe cutting and threading 
machines, 98 power presses, 86 hammers and forging 
machines, 172 boiler shop machines, including punches 
and shears, and 216 woodworking machines. The shop 
equipment figures show that the railroads also ordered 
100 blowers for forges, ventilating systems, etc., 86 
furnaces, 50 overhead cranes, 24 car and locomotive 
hoists, 211 air, electric and chain hoists, 174 electric and 
gasoline shop trucks, 135 truck trailers, 28 air brake 
test racks, 82 air compressors and 158 electric welding 
sets. 

The last 15 years has witnessed an immense increase 
in the size of locomotives in the construction of which 
large steel castings, some of alloy steel, and heavy alloy 
steel forgings, are used. It has been found that many of 
the older types of standard equipment in railway shops 
do not have sufficient capacity and auxiliary equipment 
to machine adequately and economically the parts of the 
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modern locomotive. This fact may be partly responsible 
for the steady increase in some types of tools and shop 
equipment. 

During the past few years considerable has been 
written and said about the place grinding and milling 
machines would take in the railroad shops. The gist of 
this discussion has been that these two types of machines 
would, in future years, rank in importance next to the 
lathe and drill press. During 1924, the railroads ordered 
240 grinders, during 1925, 291 grinders and during 
1926, 408 grinders. They also ordered 40, 38 and 63 
milling machines during 1924, 1925 and 1926, respec- 
tively. These figures indicate a well defined trend toward 
a _— shop application of these types of machine 
tools. 


To facilitate the servicing of locomotives at terminals, 
as well as for use in the back shop, the railroads are 
buying portable tools, such as boring, facing and turn- 
ing machines and welding equipment. Last year 80 
portable boring, facing and turning machines and 158 
electric welders were ordered as compared with 58 and 
110, respectively, during 1925. These figures show a 
substantial increase. 


In spite of the tendency to replace wood cars with 
steel cars, the orders for woodworking machinery have 
increased from 146 units in 1924 to 160 units in 1925, 
and to 216 units in 1926. As already pointed out, 
wooden passenger cars are fast disappearing, but it will 
be many years before freight cars are all built of steel, 
if indeed they ever are. So the demand for woodwork- 
ing machinery continues. 


Material handling equipment 


The railroads are not only purchasing modern machine 
tools to reduce maintenance costs, but are also buying 
material handling devices and other shop equipment, the 
purpose of which is to facilitate shop methods. The 
large number of units of this equipment listed this year 
indicates the type of labor-saving facilities with which 
the railroads are supplementing their new machine tools. 
Cars and locomotives can be handled by either overhead 
cranes or hoists. The lists include 50 of the former and 
24 of the latter. The purchases also include 211 air, 
electric and chain hoists, used for lifting car and loco- 
motive parts. The production of modern machines as 
well as the repair output of the shop as a whole depends 
somewhat on the adequacy of intra-shop transportation 
facilities for the movement of material. In the past, this 
transportation has been provided by hand trucks which 
the railroads have been somewhat slow in replacing with 
power trucks. That some improvement is being effected, 
however, is indicated by the fact that 98 electric trucks 
and 86 gasoline trucks were purchased last year, together 
with 135 trailers for use with the gasoline and electric 
trucks. 

Furnaces and blowers are used extensively in the boiler 
shop, flue shop, blacksmith shop and in the car depart- 
ment. Among the smaller types of furnaces are listed 
18 electric, 65 oil, as well as a number of equipments for 
such purposes as tempering and brass melting, some of 
which are gas fired. 

The railroads ordered 28 air brake test racks last year. 
Eighty-two air compressors of various types were also 
ordered for shop use. 

The lists included with this article give in as complete 
detail as possible the number, size or other capacity 
designation, and type or kind of equipment ordered by 
each railroad during 1926 for which the data are avail- 
able. The name of the builder or company from which 
the equipment was purchased is included where ever 
possible. 


RAILWAY MECHANICAL 


The machine tools and shop equipment ordered by the railways in 1926 


ENGINEER 


Builder or dealer 


Type of machine 


Akron, Canton & Youngstown 
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the entrance of dirt between the block and the bolting 
flange face. Wooden plugs in the check valve case open- 
ing fail to protect the external threads from damage dur- 
ing handling. On the other hand, metal thread protec- 
tors and metal shipping caps furnish protection from dirt 
and protect the external thread on the check valve case. 
Metal protectors and caps are easily applied and with rea- 
sonable care will last indefinitely. Experience has shown 
that their use is the most economical and satisfactory 
method of protection that can be provided. 

When shipping type L triple valves, the safety valve 
should be removed to avoid breakage and the safety 
valve opening should be plugged to protect against the 
entrance of dirt. Properly designed wooden boxes should 
be provided for the protection of the equalizing and 
emergency portions of the universal and control valves 
during shipping. 


Portable device for testing 


superheater units 
By H. C. Spicer 


Erecting shop foreman, A. C. L., Waycross, Ga. 


T is not unusual to remove superheater units from a 

locomotive located some distance away from the 
test rack. When such a situation occurs, it is necessary 
to move the units to the test rack, which requires con- 
siderable time and labor. One method of overcoming 
such a situation is to bring the testing device to the 
locomotive. 


A testing device of this type is shown in the illustra- 














It requires about 25 min. to bend a set of arch tubes on 
this machine 


tion. It consists of a small hand pump and two hose 
lines, one for air and one for water. The two ends of 
the hose are fitted to a cap which is clamped to the unit 
joints by a l-in. bolt. The flow of air and water is con- 
trolled by two globe valves. The units are filled with 
water which is raised to a pressure of 300 Ib. or more by 
using the hand pump. After the test is completed, the 
air pressure is turned into the units to blow out the water. 
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Boring driving boxes on a lathe 
By B. G. Miller 


HERE are many small engine terminals that are 

not equipped with a boring mill for doing such 
jobs as boring out driving boxes. When such is the case, 
driving boxes are usually bored out on a lathe of about 
a 36-in. size. Shown in the sketch is a bar applied be- 
tween the centers of a lathe, the use of which greatly 
facilitates the work of centering a driving box on the 
lathe chuck or face plate. It is intended to relieve the 
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Sketch showing the method of centering a driving box on a 
lathe 


operator of the work of having to turn the large face 
plate over to get the driving box in center position. 

The bar is 54 in. long, 214 in. in diameter and has 
taper holes in each end that fit on the lathe centers. The 
operator can easily center a driving box by measuring 
from the bar to the inside surface of the driving box 
with a surface gage, or pair of inside calipers. By the 
use of this bar a driving box can be set up and ready to 
bore in 6 min. 


SS 


Stand for holding back valve 


chamber heads 
By J. H. Hahn 


Machine shop foreman, Norfolk & Western, Portsmouth, Ohio 


N certain classes of locomotives the back valve 
chamber head supports the valve stem crosshead 
and guides. When assembling and fitting the guides and 
lining the valve stem crosshead to the guides in the shop 





A stand used for assembling and fitting back valve chamber 
head guides 


a stand such as shown in the illustration will be found 
useful for holding the back valve chamber heads. 

This stand is constructed of two pieces of 12-in. chan- 
nel iron on which is mounted a piece of %-in. boiler 
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plate. Two 6-in. | 
right at one end. 


-beams form the supports for the up- 
Another piece of 3-in. boiler plate 


is riveted to the two pieces of I-beam. Holes are then 
drilled in the plate to suit the various bolt circles on the 
back valve chamber heads. ‘The heads are bolted in 


position and the guides lined and all the bolts and cotter 
keys applied. A mandrel, which is turned on one end 
to fit in the stuffing box counterbore in the head is placed 
in position and then a dummy crosshead, machined to 
the standard dimensions for a particular class of loco- 








Vot. 101, No. 1 


motive, is placed on the other end of the mandrel. The 
guides are then tested for alinement thus insuring prompt 
installation at the locomotive. 

Two braces of suitable dimensions are riveted, one on 
each side, to strengthen the construction of the stand. A 
6-in. hole is also cut in the back of the upright plate 
to enable the workman to remove and replace the man- 
drel and tighten or loosen the nut that holds it in place. 
A drawer can be supplied under the stand for tools, 
bolts, nuts and cotter keys. 


Shop scheduling at Sacramento’ 


Schedule system applied at Southern Pacific shops increases 
both car and locomotive output materially 
By H.C. Venter 


Shop superintendent, Southern Pacific, Sacramento, Cal. 


management began to formulate plans whereby 

they could not only be more certain of a constant 
output of locomotives and cars, but could regulate this 
output so that it would be evenly distributed over any 
given period. 

The first step toward establishing this schedule sys- 
tem was to determine the minimum amount of time re- 
quired to pass a locomotive or car through the shops 
for designated repairs. Primarily it became necessary 
to decide upon a key department or gang to which the 
work of all other departments could be co-ordinated. 
This “key” was decided to be the boiler shop for loco- 
motives and the paint shop for cars. 


Time schedules were then determined for the various 
classes of repairs as applied to the different classes of 
locomotives and cars. A schedule supervisor, detailed 
from the general foreman’s office, divided locomotive and 
car repairs into from 20 to 30 sections, assigning each 
section to the department in which the work was to be 
performed. Sufficient time was allotted each department 
to perform the work, which they were required to pass 
on to the next department by a specified time. In this 
way all work would reach the erecting shop in orderly 
sequence on dates previously determined. 


The shop foreman was thus relieved of responsibility 
for planning the work through the various departments 
and found more time for the supervision of his men. 

Development of this plan has provided the schedule 
supervisor with complete data which enables him to set 
correct dates for all classes of repairs on all classes of 
equipment. 

Our records show that previous to the adoption of the 
schedule system and working under old methods, a 
Class 2 engine would be in the shop a minimum of 60 
days. We are now certain that when an engine enters 
the shop for repairs it will be out on the date prede- 
termined when it is first placed on schedule. 

Practically the same procedure is followed in the case 
of car equipment, except that car work is broken up into 
fewer items than is locomotive work. 

During 1923 Sacramento general shops turned out 78 
Class 2 repairs at an average of 54 working days per 
engine. In 1924, under the schedule system, 92 Class 2 
repairs were turned out at an average of 41 working 
days per engine. In 1925 we turned out 75 Class 2 


* Abstract of an address before the Pacific Railway Club. 


\ BOUT two years ago the Southern Pacific shop 





repairs at an average of 4214 working days per engine. 
This included five Mallet engines. Schedules on other 
classes of repairs, ranging from Class 1 to Class 5, have 
been lessened in proportion. 

The reduction in number of days locomotives are in 
the shop naturally reduces the cost of making repairs. 
We have found it to represent a saving of from $2,000 
to $3,000 per engine. During the year 1924, when not 
using the schedule system, 179 passenger cars, receiving 
general repairs were turned out at an average of 36 days 
per car. At the present time all classes of passenger cars 
are turned out at an average of twenty-five days per 
car. 

When our schedule system was inaugyrated it en- 
countered more or less objection from the various su- 
pervisors in both departments. They felt it to be a re- 
flection on their ability and feared that some of their 
responsibility was being encroached upon, but after the 
system had been thoroughly explained and had been in 
operation for several months, it won the support of the 
entire organization. The system at once indicated that 
many of the delays for which certain foremen had previ- 
ously been held responsible were not originating in their 
department. The schedule board indicates to everyone 
at a glance just where any delay is actually occurring, 
and relieves foremen of many details with which they 
formerly had to contend. The time thus gained is used 
to advantage by each foreman in directing the activities 
of his men. 


One of the advantages of scheduling locomotives and 
cars through the shop is that materials will come from 
the various shops in a continuous flow, making it un- 
necessary for any of the men or foremen to visit other 
departments in order to co-ordinate their work. If the 
schedule is followed properly, all materials will be de- 
livered to the various departments in ample time for 
them to complete their work so that the engine may be 
placed in service according to the date indicated on the 
schedule. 

The full co-operation of the storekeeper is an important 
factor in the successful operation of the schedule system 
(and it can be said in passing that we have this co-opera- 
tion at Sacramento), as he and his department form one 
of the important spokes in the wheel. 

The fact that at Sacramento we have several manu- 
facturing industries, such as iron, steel and brass foun- 
dries, etc., also works advantageously for the schedule 
system. These manufacturing plants were originally 
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provided to offset delays due to the distance of our rail- 
road from the usual sources of supply. Had these 
facilities not been. provided, long delays would constantly 
have resulted in obtaining materials from eastern mar- 
kets. 

Oftentimes after a locomotive is stripped and parts 
are subjected to hammer test, flaws are found in frames, 
castings, wheel centers, etc., which could not have been 
discovered by ordinary inspection while the locomotive 
was in service. The need for such new castings could 
not therefore be anticipated without the carrying of a 
very large and expensive inventory covering all the many 
parts and materials which might be required. With our 
manufacturing facilities at hand, however, we are able 
to place orders for the required parts immediately, and 
have them completed and on hand as demanded by the 
requirements of the schedule. 

Our manufacturing plants also enable us to utilize the 
large amount of scrap accumulated on the railroad, and 
which can be worked up at more of a profit than would 
be realized if the material were sold as scrap. Our foun- 
dries are particularly advantageous in the manufacture 
of cylinders and other large items for the marine equip- 
ment of the company, as there are no foundries on the 
Pacific Coast, except ours, sufficiently large to handle 
such castings. 

We have found that our schedule system promotes 
efficiency, brings about greater economy in which both 
the railroad and the public share, and insures depend- 
able service. These three items, to a greater degree 
than any other feature in railroad operation, denote real 
progress. 


Tools for counterboring crown 


sheet holes 
By E. A. Miller 


WO tools for counterboring holes in crown sheets 

are shown in the drawings. One of the tools is de- 
signed to be used with an air motor and the other to be 
used on a drill press. Referring to Fig. 1, the drill press 
tool has a standard No.3 Morse taper shank and the socket 
is drilled for a No. 5 standard taper pin. The collar 
fits over the socket and is held by the taper pin. The end 









































of the socket is drilled and tapped for the screw which 
holds the cutter to the socket. The cutter is of high- 
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Fig. 2—Air motor tool for use in counterboring holes in 
crown sheets 


speed steel and is made interchangeable with the socket to 
suit the different sizes of crown bolts shown in the table. 
The air motor tool, details of which are shown in Figs. 
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Fig. 3—Pilot pin for the air motor tool 


2 and 3, is also made with an interchangeable cutter, the 
dimensions of which are shown in the table in Fig. 2. 
The pilot pin screws into the end of the cutter as shown. 
Different diameters of pilot pins (see the table, Fig. 3) 
are provided to suit the sizes of the holes to be counter- 
bored. 


Tue AVERAGE Cost of railroad fuel coal in September was $2.59 
per ton, as compared with $2.66 in September last year, accord- 
ing to the Interstate Commerce Commission’s monthly statement 
of railroad fuel statistics, covering fuel for road locomotives in 
freight and passenger train service. The average cost of fuel 
oil was 2.97 cents a gallon, as compared with 3.18 cents in Sep- 
tember last year. For the nine months ended with September 
the average cost of coal was $2.61, and the average cost of oil 
was 2.92 cents. The total cost of coal and fuel oil for the nine 
months was $236,072,343, as compared with $240,523,945 in the 
corresponding period of last year. 
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Fig. 1—Tool used on a drill press for counterboring holes in crown sheets 
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The little things that count 


7 New York. 
To THE EDITOR: 


I have read with much interest the review of the book 
by E. R. Burton on Employee Representation in the 
Railway Mechanical Engineer. This article, in the Octo- 
ber issue, page 586, is especially interesting at this time. 

The newspapers recently carried on their front pages 
news items from Detroit, Mich., where the American 
Federation of Labor held its annual convention. The 
Federation advertises to the world that it is going to 
make a determined effort to do away with the “company 
unions.” 

I have been connected with various railroads in dif- 
ferent capacities since 1911. Naturally in this time I 
have had experience with the standard unions, the com- 
pany unions as in effect before the government operation 
of railroads during the war period, and the form of com- 
pany unions in effect since 1922. At present, being in 
a supervisory capacity of a more or less minor nature 
with a railroad having employee representation, I am in 
a position to observe the workings of the plan. The 
more I see of it the more I am impressed with the state- 
ment of the author mentioned in your October article, 
page 587, where he is quoted as saying, “We cannot em- 
phasize too strongly, however. that these products of em- 
ployee representation—greater output, increased effi- 
ciency and improved morale—cannot be achieved 
unless * * *” 

Under the plan of the road in question some points 
work under an agreement supposedly made between the 
representatives of the employees and representatives of 
the company. Without touching on the wage question, 
which is always debatable. I believe that the agreement 
is as good as is in effect on any railroad in the coutitry 
today—if it is lived up to. In many of the more im- 
portant items touching on working conditions the agree- 
ment is followed closelv. but it is “the little things that 
count” and in many minor items there seem to be con- 
certed efforts on the part of the department heads to 
evade the responsibilities of the agreement. 

In many cases the employee representatives have been 
worn out in complaining of these violations until they 
feel that it is useless to trv to handle such cases. Asa 
-direct result the most, or at least many of the employees 
have no confidence in the agreement, ‘even though it is 
benefitting them in many cases. Minor instances that 
could and should be settled by department heads in a few 
minutes are dragged into days and weeks. 

Many of the employees will not submit any grievance, 
either real or imaginary, to the representatives, feeling 
they aré helpless. It would seem that such conditions 
would make a fertile field for an organizer of the regular 
labor union. Such a condition is just exactly what Mr. 
Burton warns against. The administration and mana- 
gerial staff must be efficient, and obviously so. The 
fact that they are not is why company unions fall by the 
wayside to be succeeded by the old rip-snorting type of 
labor union. It seems strange that a company after 





spending considerable money in installing the employee 
representation plan will so neglect its investment after 
it is made as to permit conditions to arise such as those 
mentioned in this letter. And the pitiful part of the en- 
tire thing is that the higher officials who instituted the 
plans do not realize that their efforts are being defeated. 


OBSERVER. 


Lubricating driving boxes to 
reduce lateral wear 


LovIsvitle, Ky. 
To THE EDITOR: 

I would like to make a suggestion relative to the lubri- 
cation of driving box brasses which I believe to be a 
considerable improvement over many of the methods used 
on locomotives at the present time. Referring to the 
sketch of the driving box, lubricant is drawn from the 
grease cavity in the brass through two 3/16-in. holes 
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Cc Section"C-C" Showing 

the Grease Cavity 
Two 3/16-in. holes are drilled in the face of driving box to 
facilitate lubrication 


drilled through the face of the driving box. These holes 
are countersunk 3 in. deep, as shown in the sketch, and 
the liner is grooved at the holes to facilitate spreading 
the lubricant between the face of the liner and the hub. 

I am of the opinion that this method of lubricating is 
of considerable help in reducing the lateral wear on the 
driving box and the hubs of the driving wheels. I would 
be glad to have the opinion of some of the readers of the 
Ratlway Mechanical Engineer on this method of hub 
lubrication. 


WILLIAM T. SPEAK. 
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Loop type brake 


HE Schaefer Equipment Company, Oliver Build- 
ing, Pittsburgh, Pa., has recently developed the 
new brake beam suspension shown in the illustra- 

tion for application to freight and passenger car trucks 
and locomotive tender trucks. In designing this type 
suspension special consideration was given to the increas- 
ing use of trucks with cast steel side-frames in that the 

















Close-up view of hanger and clevis support showing method 
of application to a cast steel truck side frame 


hanger should be of such design as to protect the side- 
frame brake hanger bracket against the destructive down- 
ward wear encountered where a horizontal brake pin is 
used. In the loop-type of hanger which this company is 
offering, instead of the old style open U-type or bottle- 
neck shaped hangers, the hanger is attached to the side- 








beam suspension 


frame by means of a simple clevis which is fastened into 
the side-frame bracket with a vertical pin, thus entirely 
eliminating the horizontal pin fastening which is a de- 
sirable feature. 

The clevis is entered into the side-frame through two 
rectangular slots which are cored in the side-frame 
bracket. A clevis support of this character has the ad- 
vantage of a great amount of contact surface in the side- 
frame bracket to receive the upward or downward thrusts 
caused by the reversal of the load on this member. It 
is also entirely independent of the side-frame so far as 
possible hanger wear is concerned and can be removed 
and turned upside down should the question of down- 
ward wear ever make this desirable. By utilizing a clevis 
of this construction the same amount of brake hanger 
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Detail drawing of loop brake hanger showing principal 
dimensions 


contact is secured in the clevis at the side-frame as exists 
at the brake head. 

While the clevis fastening is normally made to receive 
a vertical pin, it can be riveted to the side-frame if this 
method of fastening is preferred. 

The brake hanger shown is constructed so as to re- 
ceive the maximum amount of material possible in the 
upper and lower cross-members which are in contact 
with the clevis and brake head, and the two vertical legs 
of the hanger are normally made of 7%-in. round section. 
This hanger is made by a patented process, eliminating 
the weld commonly introduced in a loop hanger. This 
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method facilitates the use of 0.40 to 0.50 carbon steel, 
with heat treatment to insure uniformity and maximum 
strength. The process is said also to permit the distribu- 
tion of the metal in the cross-members to best advantage 
and it will be noted from the illustration that the I-beam 
section, which is of a sufficient depth to interlock the 
hanger at both top and bottom, is carried into the side 
members in a manner claimed to eliminate the weakness 
generally encountered in brake hangers which are made 
from a round bar bent into shape. The parallel cross 
members result in uniform contacts in both brake head 
and clevis member. sa ee 


of power has been developed on the Kansas City 
Terminal railroad by W. E. New, master 
mechanic, and B.. Yoakum, sheet metal foreman. 


. LOCOMOTIVE blow-off muffler for all classes 


It is 
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Application of the universal muffler blow-off 


Vor. 101, No. 1 


The clevis-connected hanger is entirely open at the 
point of contact with the side-frarne thus enabling a man 
to inspect this point of contact at a glance. It also facili- 
tates the permissible lateral motion of the brake beam 
without the introduction of bending strains, as the loop 
hangers may slide in the clevis instead of lifting off at 
one leg, thus localizing all the load at one point of sus- 
pension. 

The weight of a loop hanger is said to be about 20 
per cent less than that of a common U-type hanger of 
the same length and is nearly three times as strong in 
tension by actual tests. 


Universal blow-off muffler ; 


designed to permit blowing off locomotive steam and 
water pressure at any time or place without danger to 
life or property and without the use of a blow-down box. 
Instead of discharging a high velocity jet of steam and 
hot water into the open air when necessary for any 
reason to reduce the concentration of boiler water on 
the road or to blow down the entire steam pressure at 
the terminal, the steam and water is discharged into the 
muffler and downward as a fine spray between the tracks. 
Steam and hot water are therefore not permitted to pro- 
ceed from the side of the locomotive to interfere with the 
engineman’s vision, or possibly to carry sediment-filled 
spray back over the coaches. 

The method of applying this muffler is shown in the 
illustration. The construction is on the same principle 
as that of an automobile muffler as the blow-off steam 
enters at the center and passes through several baffle 
plates before being discharged downward at each end 
of the outer wrapper sheet. The two end castings are 
tapped at the center to receive the 2-in. blow-off pipe 
connections and is shaped at the bottom to receive and 
further break up or deflect the blow-off steam as it 
leaves at the outer wrapper sheet. 

Arrangements have been made for the manufacture 
and sale of this muffler by the Locomotive Finished Ma- 
terial Company, Atchison, Kans. 


Turret lathe with three types of head 


avenue, Cleveland, Ohio, has recently placed on 

the market a new No. 4 Universal turret lathe 
which provides for the use of three different types of 
head; a six-speed all geared head; a six-speed cone 
head or a 12-speed all geared head. The bar capacity 
of the new machine is 114 in. and‘ the swing over the 
ways is 16 in. 

Greater power to drive the spindle is delivered through 
the six-speed all geared head—it is said to be more 
than twice as much as through the cone head machine. 
Any one of six spindle speeds forward from 45 to 423 
r.p.m. is available by moving convenient levers in the 
head. Two reverse speeds are provided. The gears run 
in oil and the shafts run in Timken roller bearings. 
Babbitt lined bearings are used for the spindle itself. 
This all geared head is well suited to individual motor 
drive. 

A pedestal leg is provided for in which the motor 
can be mounted at the head end of the bed. This con- 
struction as nearly approaches a motor in the base ma- 


7 NHE Warner & Swasey Company, 5716 Carnegie 


chine as is possible for a turret lathe. Both ends of the 
motor cabinet are hinged, making the motor of easy 

















The No. 4 universal turret lathe with six-speed cone head 
with geared scroll chuck for chuck work 
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access. Provision is also made for mounting the motor 
on a vertical plate fastened at the head end of the ma- 
chine. When arranged for motor driven the turret lathe 
is a production unit in itself and may be placed where 
convenient, regardless of line shaft conditions. 

The cone type of geared friction head drive provides 
six spindle speeds, employing a three step cone and back 
gear. ‘The back shaft is fixed in position with the gears 
always in engagement. The front spindle bearing is 
3 in. in diameter and 4% in. long. The rear bearing is 
2¥% in. in diameter and 334 in. long. By running both 
pulley countershafts forward at different speeds the 
number of obtainable spindle speeds with the cone type is 
raised to 12. This, however, does not provide a reverse 
movement of the spindle. 

In former designs of Warner & Swasey hand screw 
machines an eccentric movement was provided for re- 
leasing the back shaft gears from contact with the 
spindle gears. This has been found unnecessary and the 
entire construction has been made more rigid through 
the elimination of this feature and through heavier back 
shaft bearing diameter and gear construction. 

The 12-speed all geared head is the same design as that 
used on the No. 4 Universal turret lathe described in the 
Railway Mechanical Engineer for February, 1925, page 

















The Warner & Swasey No. 4, six-speed all geared head 
universal turret lathe with automatic chuck for bar work 


126. This type of head provides 12 spindle speeds run- 
ning from 30 to 760 r.p.m. The speed changes are ob- 
tained through slide gears. The gears run in oil and the 
friction clutch is easily adjusted. This type of head is 
recommended for work requiring extreme power, or 
for work requiring a great variety of spindle speeds. 
Heavy cuts may be taken and both “multiple cuts” and 
“combined cuts” may be operated at the same time on 
work ranging up to the capacity of the machine. 

The automatic chuck and bar feed are operated by the 
long lever in front of the head. This grips or releases 
the work instantly. A pivoted operating yoke with 
rollers engaging the wedge is an improvement in the 
automatic chuck mechanism which substantially reduces 
the effort required to operate the chuck. A stepped 
wedge on the spindle, operating fingers provided with 
rollers, automatically adjusts the collet for slightly vary- 
ing diameters. 

The distinctive feature of the No. 4 Universal turret 
lathe, the universal cross slide carriage, is retained in 
the new design which provides a strengthened cross slide 
unit with power longitudinal feeds either left or right, 
and power cross feeds in either direction, as standard. 
The square turret provides four cutter positions in ad- 


RAILWAY MECHANICAL 





ENGINEER : 65 


dition to the one in the rear toul post. These cutters 
may be operated simultaneously with the tools on the 
hexagon turret. Four independent, adjustable stops 
carried on a stop roll throw out the longitudinal feed. 
The feeds are all available from the apron of the car- 
riage, greatly facilitating changes of feeds. The feeds 
may be reversed. In the direction of feed, the cross 
slide carriage is independent of the turret. A large 
graduated dial is fitted to the cross slide with adjust- 
able indicators for accurately gaging the depth of cut. 
The square turret is quickly indexed without lifting it 
from its seat. Accurate alinement and adjustment of the 
square turret are assured by hardened and ground 
tapered wearing surfaces. This patented feature makes 
possible the accurate duplication of work. 

The turret slide and saddle unit is of a type common to 
Warner & Swasey machines. A supplementary> taper 
base and taper gibs provide for vertical and horizontal 
adjustments to assure alinement for wear. Six power 
feeds are obtained through a gear box mounted in the 
front of the saddle. Independent adjustable stops ‘are 
provided for each turret face which may be set to throw 
out the power feed at any point desired. These feeds 
are independent of the cross slide carriage feeds. 

The No. 4 Universal turret lathe is offered either as 
a bar machine or with a standard bar or chucking equip- 
ment. The bar equipment will handle a great majority 
of the work within the cutting range of the machine and 
consists of the following tools: Flanged tool holder, 
single cutter turner, multiple cutter turner, end facing 
tool, center drilling tool and self opening die head. For 
light work where piloting is unnecessary, or for center 
piloting on quantity work, the following plain set of 
chucking tools is offered: Multiple cutter head, flanged 
boring cutter, multiple turning head, drill holder, verti- 
cal slide tool and floating tool holder. A set of chucking 
equipment with overhead pilots is also offered where ad- 
ditional rigidity is necessary. This set differs from the 
plain set of chucking equipment in only two tool stations. 
An overhead piloted multiple turning head is substi- 
tuted for one multiple cutter head, and an overhead pilot 
bar is added to the multiple turning head which already 
carries an ear for this purpose. : 

The machine may be equipped with a taper attach- 
ment which will turn tapers up to three inches to the 
foot, in lengths of six inches. The operation of. the 
square and hexagon turrets is not affected by the instal- 
lation of the taper attachment. A new design of screw 
chasing attachment cuts threads from 4 to 32 pitch, 
operating by means of a leader and follower. A 
micrometer screw attached to the cross slide provides 
a fine adjustment for the depth of cut. 





GrINDERS.—A new publication on Cincinnati plunge cut grind- 
ers has been issued by Cincinnati Grinders, Inc., Cincinnati, Ohio. 


GASOLINE RAIL CARS.—The Edwards Model 20 gasoline rail 
car is described in the 20-page illustrated catalogue of the Ed- 
wards Railway Motor Car Company, Sanford, N. C. This car 
is designed for branch line passenger, mail and express service 
where traffic is fairly heavy, and is so constructed that an addi- 
tional power truck for handling trailers, etc., could be put under 
the rear of the car should the necessity for additional power 
arise. 


TURRET LATHE PRACTICE.—The Warner & Swasey Company, 
Cleveland, Ohio, shows in a four-page folder how the multiple 
cutter turner was used for turning a number of diameters on 
three typical bar jobs. This multiple cutter turner consists of 
three parts—the body, the top plate and the roll carrier. . The 
body serves as a support for mounting the top plate and one or 
two roll carriers in different positions. The top plate has screws 
for holding cutters in different positions, and spacer bushings 
are provided between it and the body to prevent springing..;° 
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Westinghouse automatic arc welder 


feeding a continuous welding wire, used in me- 
tallic electrode welding, to the work at any speed 
up to three feet per minute, which is necessary to main- 
tain a constant arc length and a constant arc voltage. 


T« Auto-Arc is a machine for automatically 
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Westinghouse Auto-Arc for welding automatically 


This machine, which is built by the Westinghouse Elec- 
tric & Manufacturing Company, East Pittsburgh, Pa., 
strikes the arc automatically and, if necessary, will exert 


a pull of approximately 200 Ib. in order to prevent fusion 
of the electrode wire to the work. 

This device relieves the operator of the tiresome and 
exacting hand labor of maintaining the arc and feeding 
the welding wire, and because the electrical conditions of 
the arc remain practically constant, it is possible to se- 
cure a better weld and to deposit metal faster than can 
be done by hand welding. 

The arc length can be adjusted so that the arc 
can be maintained at an average value of from 15 
to 20 volts and will remain almost constant at any given 
voltage. The % hp. feed motor and the electro-magnets 
do not obtain power from the arc circuit, and are there- 
fore selected large enough to feed any size wire up to 
¥% in. 

This equipment can be used to advantage on work 
requiring the welding of long continuous seams, and also 
for some repair applications, such as building up worn 
crossheads, and crosshead guides and valve guides for 
locomotives. It is also applied in building up worn 
flanges for yard locomotives. 

The machine is said to provide better fusion, due to 
the use of a higher current ; ease of operation, permitting 
an inexperienced operator to handle it; uniformity of 
metal deposit, and the reduction in costs due to the ability 
to use wire in continuous lengths without the necessity 
of straightening and cutting. Other features of this 
equipment are dirt-proof housing and ease of accessi- 
bility to the parts. 


Circular relief grinder 


taps, milling cutters, etc., is accomplished by 

a machine developed by the Cleveland Tool 
Engineering Company, Main and West 25th street, 
Cleveland, Ohio. 

This machine was designed primarily to grind in one 
operation taper taps, boiler, bridge and ship reamers, 
adjustable reamers, milling cutters and other tools that 
require clearance along the sides. 

The face of the grinding wheel is dressed concavely 
exactly to the same curve as the tool to be ground. This 
is done with a diamond located above the grinding wheel. 
The tool to be ground is offset from the center of the 
curve of the wheel by a transverse movement of the table 
and the tool is ground to the cutting edge in one opera- 
tion. This grinding produces a convex surface adjoining 
the cutting edge, the circular relief being ground to the 
same curve as has been provided on the face of the 
grinding wheel. The amount of clearance is determined 
by the distance the tool is moved in or out against the 
curved face of the grinding wheel. The convex contour 
of the relief leaves all the metal possible to support the 
cutting edge. This is said to eliminate chatter and to 
reduce the wear of the tool. 

The longitudinal movement of the table is 15 in. and 
the distance between the centers is 18 in. The swing 
is 5 in. The down feed of the cutting wheel, with 
graduations of a thousandth of an inch, is controlled by 
a handle on the head. The head itself swings, with 
graduations in degrees for spiral work. The feed screw 
= the cross feed are graduated in thousandths of an 
in 


\ NEW method for grinding the relief on reamers, 




















A grinder for reamers and milling cutters in which the wheel 
is dressed to conform to the contour of the work 
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The machine is belt driven by a %-hp. motor either 
alternating or direct current, operating at 1,725 r.p.m. 
The motor is mounted on the head. The diameter of the 
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wheel is 4 in. The spindle is of alloy steel running 
in dust-proof ball bearings. The overall height is 4 ft. 
5 in. 


Heavy duty four-ball-bearing grinder 


HE grinder shown in the illustration is one of 

several new tools placed on the market recently 

by the United States Electrical Tool Company, 
Cincinnati, O. 

This new heavy duty machine is built in six sizes 
ranging from 18 in. by 3 in. to 30 in. by 5 in. and driven 
by motors from 5 hp. to°15 hp., inclusive. They are 
designed to withstand continuous heavy production serv- 
ice and are constructed with a view to the elimination 
of vibration. 

The grinding wheel spindle is of nickel steel made in 
one piece, provided with a positive shaft locking device 
‘or holding the spindle while renewing grinding wheels, 
and méunted in four S.K.F. heavy duty ball bearings, en- 
closed in dust-proof boxes. The inner wheel flange is 
keyed to the spindle. The machines are equipped with 
motors of either General Electric, United States, or 
Westinghouse construction for either direct or alternat- 
ing current. Direct current motors are for 110, 220, 440 
and 550 volts, while a.c. motors are for 220, 440 and 
550 volts, two or three phase, and the commonly used 
frequencies. The wide selection of motors makes the 
machine adaptable to almost any shop conditions. 

Grinders equipped with a.c. motors are equipped with 
remote control having overload relay and no-voltage re- 
lease, assuring motor protection. Direct current motors 
have manually operated starters and fused switches. 


The wheel guards are equipped with an exhaust con- 
nection, hinged doors, spark breakers and adjustable un- 
breakable glass eye shields. The whole machine is 
mounted on a heavy cast-iron base with cut out corners 
for convenience. 

















U. S. heavy-duty constant speed grinder, showing the new 
inset base 


Oliver hand planer and jointer 


Mich., in carrying out its development of the 
direct motor arbor machines has recently placed 
on the market a new motor arbor six-inch jointer known 


’ VHE Oliver Machinery Company, Grand Rapids, 
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The Oliver hand planer and jointer may be used as a bench 
or a floor type machine 





as No. 144. Although this is rated as a six-inch ma- 
chine, it is built for production work and while designed 
in a manner which adapts it for use as a bench ma- 
chine it is not in any sense a portable machine. The 
head of the machine is built as a unit embodying the 
tables, cutter cylinder and motor—the whole, if not used 
as a bench machine, being mounted on a rigid cast iron 
floor column. The bed of the machine is cast solid 
with columns and ball bearing housings and carries the 
inclined ways which support the tables on 60-deg. dove- 
tail bearings. There are two tables each 6%4 in. wide; 
the front or operating table is 24% in. long and the back 
table 15% in. long. Each table is independently ad- 
justable toward and away from the cylinder by means of 
knurled hand wheels and screw. Locking screws are 
provided at the front of the tables. 

The cylinder is of forged crucible steel and of patented 
elliptical design for clearance of shavings and smooth- 
ness of cut. The cylinder may be equipped with either 
two or three knives. The cylinder has a 3%-in. cutting 
diameter and is designed to work at a speed of 4,500 
r.p.m. for the two-knife and 3,600 r.p.m. for the three- 
knife cylinder. The machine is equipped with an 
aluminum automatic knife guard which is designed to 
cover that part of the knives not actually cutting. 

The cutting cylinder is mounted in double row self- 
alining ball bearings. Grease cup lubrication to each 
bearing is provided. The fence is 24 in. long and 3% in. 
wide and may be locked at any angle from 90 to 45 deg. 
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A rabbeting attachment is furnished with each machine 
which may easily be removed at any time. The machine 
may be driven in one of. three distinct types of motor 
drive: Direct motor on cylinder shaft; direct coupled 
motor drive and belted motor drive. The motor equip- 
ment consists of a % to 1 hp. motor, depending on the 
type of work which it may be used for in the wood 
mill. 


Driving box. self-lubricating 
lateral plate 


ie an effort to solve the problem of lateral wear on 
driving boxes, the More-Jones Brass & Metal Com- 
pany, St. Louis, Mo., has developed a self-lubricat- 
ing bronze lateral plate for driving boxes. It is cast 
close to the dimensions required which, it is claimed, 
allows the lateral plate to be applied at less than half the 


expense required in the present method of pouring the’: 


plate on the box. This practice usually requires an 
excess of metal, which is machined off. The renewal of 
the self-lubricating plate requires only the nicking of the 

















The lubrication is fed to the lateral plate from a grease 
groove of the driving box bearing 


welds and the wedging off of the plate, permitting the 
salvage of the material in a single piece. 

The lubricant is fed to the face of the lateral plate 
from the first grease groove of the driving box bearing 
and therefore is automatically lubricated. 


Portable electric hand saw 


PORTABLE electric hand saw, known as the 

Alta saw and equipped with a 9-in. blade which 
cuts a maximum of 3%-in. material, has been placed on 
the market by the Wappat Gear Works, Pittsburgh, 
Pa. 

It is claimed that one man with this saw can, in a 
given time, cut as much lumber as ten men with ordinary 
hand saws. Heavier material that is ordinarily carried 
to a table saw, can be cut off or ripped with this portable 
saw. 

The saw blade is completely enclosed by a telescopic 
guard’ which automatically opens only when the saw is 
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pushed into the material. It automatically closes again as 
the cut is completed. This guard affords a maximum 
safeguard against accident and protects the blade from 
damage. 

The wide carrying shoe supports the tool and pre- 
vents tipping, thereby limiting the operator’s effort to 
mere guiding. A blast of air from the motor ventilating 
fan is directed to the front of the saw to blow the saw- 
dust away. This keeps the path of the saw clear and 
enables the operator to cut accurately to a line. The 








A portable electric hand saw provided with an automatic 
guard 


shoe is adjustable, making it possible to set the saw for 
any depth of cut, such as is required when cutting out 
sections of flooring, etc. 

The 34-hp. motor is of the universal type which oper- 
ates on either alternating or direct current. Timken 
tapered roller bearings and a quiet running worm gear 
drive insure maximum power at the saw blade with 
minimum wear and without vibration. 





WELDING HEAD AND CONTROL.—The G-E automatic welding 
head and control is described and illustrated in a four-page 
folder issued by the General Electric Company, Schenectady, 
Ni ¥. 


MILLING cuTTERS.—The Goddard & Goddard Company, De- 
troit, Mich., has recently issued catalogue “C” containing com- 
plete information on the various types of milling cutters manu- 
factured by that company. In addition to the usual information 
concerning specifications and prices of the various styles of 
cutters, this new catalogue presents valuable instructions con- 
cerning the proper grinding of the different types of milling 
cutters. 


BABBITT METAL DATA.—An outline of the chief considerations 
in the design of a bearing and the proper method of casting the 
metal and fitting so as to secure a properly fitted bearing having 
an efficient metal structure, is given in a 20-page brochure which 
has been prepared by the Hoyt Metal Company, Boatmen’s Bank 
building, St. Louis, Mo. The table in this brochure gives the 
melting point, liquidation, specific gravity, proper pouring tem- 
peratures, etc., of various brands of Hoyt babbitt metal. 


METAL CUTTING CHART.—Under the title “The Right Saw for 
the Purpose,” the Racine Tool & Machine Company, Racine, 
Wis., has issued a four-page circular with enclosed chart designed 
to promote greater efficiency in the use of high speed metal cutting 
saws. The absolute necessity of selecting the right saw for the 
purpose is strongly emphasized and by means of the chart this 
company places at the disposal of shop men, many years of experi- 
ence in the design, manufacture and use of metal cutting saws. 
Full instructions are given in the chart regarding the proper speed 
of the machine, pitch, gage, width and length of blade for various 
sizes of all sorts of material from aluminum, brass, copper, Monel 
metal and rubber to steel tubing and structural steel shapes. The 
kind of cutting or cooling compound, when any is necessary, is 
also indicated. 
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News of the Month 


Wage increases 


The Union Pacific has granted wage increases of approxi- 
mately two cents an hour to 12,000 shop employees and 2,000 
miscellaneous workers, including mostly trackmen, linemen, 
mechanics and helpers. 


The Chicago Great Western has granted wage increases of two 
cents an hour to shopmen. 


The Southern Pacific has granted shop mechanics, helpers, 
apprentices and coach cleaners increases in wages amounting to 
one cent an hour. The new rate for mechanics in the metal 
crafts and passenger car departments is 76 cents an hour; for 
car inspectors and freight car builders 67 cents an hour; for 
helper 48 cents to 51 cents an hour; for coach cleaners 38 cents 
to 41 cents an hour; and for apprentices 28 cents to 53 cents an 
hour. 


Premium payments abolished in C. N. R. shops at 
instance of co-operative committee 


Abolition of the bonus or premium system in all shops of the 
Canadian National with the payment from December 8 of an 
increase of two cents per hour to employees thus affected, was 
announced in a statement made public on December 5 by S. J. 
Hungerford, vice-president in charge of operation. 

The statement follows: 

“Following the amalgamation of the various railways now 
constituting the Canadian National Railways System, there was 
found, as would naturally be expected, many variations in prac- 
tice and method. Obviously, uniformity was both necessary and, 
desirable under the new conditions and the management has been 
progressively studying each of the questions involved with a 
view to selecting that method which was considered the best 
available for the particular purpose, or, as an alternative, the 
development of an entirely new one for adoption throughout 
the system. 

“Among the many variations in practice, it was found that 
at some of the older repair shops, a so-called premium pay- 
ment plan had been in vogue, to a greater or less extent for many 
years, whereby those working under the plan were paid an 
amount in addition to the regular hourly wage, for output in 
excess of an established standard, whereas in the shops on the 
greater part of the system, the usual hourly wage system only 
was in effect. 

“At the beginning of 1925, a plan of co-operation between the 
federated shop trades and the management of the Canadian 
National Railways was inaugurated which had, among other 
objectives, the more efficient operation of shops; stabilization of 
employment as far as practicable; and the study and develop- 
ment of those matters related to shop operations of mutual benefit 
to employer and employees. To this end, committees consisting 
of a substantially equal number of foremen or other local super- 
visory officers and representative workmen selected by the em- 
ployees themselves in the respective shops, have since held meet- 
ings at regular intervals, at which all suggestions relating to 
the work and surrounding circumstances excepting wages and 
conditions related thereto, have been studied and discussed, with 
the result that substantial improvements of mutual interest to 
both parties to the plan have been secured. In addition to the 
various local mixed committees, a similar committee has been 
established on each general manager’s region and also one for the 
entire system, to deal with questions of a general rather than a 
local character. 

“Among the various questions considered by the system com- 
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mittee is the premium plan of payment in comparison with the 
fixed hourly wage basis and as a result of these studies, the 
conclusion has been reached that while the premium plan is 
attractive theoretically and operates satisfactorily in factories 
where large numbers of new articles of similar design are being 
produced, it is very difficult to administer in railway shops- where 
by far the greater proportion of the work consists of refitting 
worn parts rather than manufacturing new ones, and under these 
conditions, it is not as generally satisfactory as the hourly wage 
basis and has certain inherent objectionable features in-so-far 
as railway repair work is concerned. 

“The operation of the co-operative plan has now reached such 
a stage that the bonus system has ceased to be either advan- 
tageous or attractive. Therefore the management regards it as 
eminently just that the premium system should be abandoned 
and an appropriate bonus, in addition to the hourly rate, be paid, 
as a recognition of their co-operative effort, to all employees of 
the Canadian National Railways in the mechanical department 
covered by Wage Agreement No. 6, between the Railway’ Asso- 
ciation of Canada and the federated shop trades. 

“Therefore, in pursuance of this decision, the bonus or premium 
system is abolished in all of the shops of the Canada National 
Railways, and effective December 8, 1926, all of the employees 
referred to in the above paragraph will receive an increase over 
and above their present hourly rate of two cents per hour, in 
lieu of the premium previously disbursed. 

“Under the new method, the company will not pay the work- 
men, in the aggregate, any more than has been paid hitherto, 
and in addition will secure certain other economies. Having 
regard to all of the factors involved, it is confidently believed 
that this change in practice will, on the whole, be of benefit to 
both the railway and the employees concerned.” 


—_—_— 


Court news 


DEFECTIVE CAR STATUTE HELD NOT APPLICABLE TO REPAIRERS.— 
In an action for injuries to a repairman while repairing a de- 
fective box car, the Circuit Court of Appeals, Sixth Circuit, 
holds that Ohio Gen. Code, Section 9017, making railroads liable 
for injuries to employees from defective cars, does not apply to 
injuries to repairmen while repairing such ‘cars. Section 6243 
of the code applies to defects in permanent fixtures, and not 
to cars, nor to defects which the workmen are engaged to 
repair—Noftz v. B. & O., 13 F. (2d) 389. 


Regulation of locomotive equipment of interstate 
railroad within exclusive jurisdiction of Congress 


Three cases came before the Supreme Court of the United 
States, one on appeal from the federal district court for northern 
Georgia, Napier v. Atlantic Coast Line, 2 Fed. (2d) 891, and 
two on writ of error to the Supreme Court of Wisconsin, 
Chicage & North Western v. Railroad Cemmission and Chicago, 
Milwaukee & St. Paul v. Railroad Commission, known as the 
Cab Curtain Cases, 188 Wis., 232, involving a determination of 
the scope and effect of the federal boiler inspection act. The 
main question in all three cases was whether the act has occupied 
the field of regulating locomotive equipment used on an interstate 
railroad so as to preclude state legislation. The Georgia case 
involved a Georgia statute prescribing an automatic door to the 
firebox, the enforcement of which the district court enjoined. 
THe Wisconsin cases involved a Wisconsin statute prescribing a 
cab curtain, where the state Supreme Court denied the injunction 
sought by the railroads. In Georgia the details of the device 
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were prescribed by the legislature. In Wisconsin the specifica- 
tions were prescribed by an order issued by the state Railroad 
Commission. 

The Supreme Court has affirmed the decree of the Georgia 
federal district court and reversed the state court’s judgment in 
the Wisconsin cases. 

The court in its opinion says that: “Prior to the passage of 
the boiler inspection act, Congress had, by the safety appliance 
act and several amendments, itself made requirements concerning 
the equipment of locomotives used in interstate commerce. It 
had required a power driving-wheel brake, automatic couplers, 
grabirons, drawbars, ash pans, and other things. Congress first 
conferred upon the Interstate Commerce Commission power in 
respect to locomotive equipment in 1911. The original act applied 
only to the boiler.” The provisions of that act were extended 
in 1915 to include the entire locomotive and tender and all parts 
and appurtenances thereof. In 1924, section 2 of the original act 
was amended, making it unlawful to use any locomotive unless 
in proper condition and safe to operate and unless inspected from 
time to time in accordance with the provisions of the act and 
able to withstand the tests prescribed in the rules and regulations 
therein provided for. ‘Other sections,” the opinion says, “confer 
upon inspectors and the commission power to prescribe require- 
ments and establish rules to secure compliance with the provisions 
of section 2. From time to time since the passage of the original 
act, the commission has required that locomotives used in.inter- 
state commerce be equipped with various devices. But it has 
made no order requiring either a particular type of fire-box door 
or a cab curtain. Nor has Congress legislated specifically in re- 
spect to either device.” 

The automatic fire-door, the court says, conserves the health 
and eyesight of the fireman, and protects the safety of the 
employees, and incidentally of the train, in the event of an explo- 
sion in the fire-box, and that of travelers at grade crossings by 
preventing the glare from the open door blinding the fireman for 
a time and so possibly interfering with his duty as a lookout. 
The purpose of the cab curtain is to protect engineers and fire- 
men from the weather during the winter season. 

“Does the legislation of Congress manifest the intention to 
occupy the entire field of regulating locomotive equipment? It 
did not do so by the safety appliance act nor by the original boiler 
inspection act. But the power delegated to the commission by 
the boiler inspection act as amended is a general one. It extends 
to the design, the construction and the material of every part of 
the locomotive and tender and of all appurtenances of motive 
equipment. 

“The question whether the boiler inspection act confers upon 
the Interstate Commerce Commission power to specify the sort 
of equipment to be used on locomotives was left open in Vandalia 
v. P. S. C., 242 U. S. 255. We think that power was conferred. 
The duty of the commission is not merely to inspect. It is, also, 
to prescribe the rules and regulations by which fitness for service 
shall be determined. Unless these rules and regulations are com- 
plied with, the engine is not ‘in proper condition’ for operation. 
Thus the commission sets the standard. By setting the standard 
jt imposes requirements. The power to require specific devices 
was exercised before the amendment of 1915, and has been ex- 
tensively exercised since. 

“The fact that the commission has not seen fit to exercise its 
authority to the full extent conferred has no bearing upon the 
construction of the act delegating the power. We hold that state 
legislation is precluded, because the boiler inspection act, as we 
construe it, was intended to occupy the field. The broad scope 
of the authority conferred upon the commission leads to that 
conclusion. Because the standard set by the commission must 
prevail, requirements by the states are precluded, however com- 
mendable or however different their purpose. Tf the 
protection now afforded by the commission’s rules is deemed 
inadequate, application for relief must be made to it. The com- 
mission’s power is ample. Obviously, the rules to be prescribed 
for this purpose need not be uniform throughout the United 
States; or at all seasons; or for all classes of service.”—Napier 
v. A.C. L.: C. & N. W. v. Railroad Commission; Chicago M. & 
St.. P. v. Railroad Commission. Decided November 29, 1926. 
Opinion by Mr. Justice Brandeis. 


Meetings and Conventions 


Division VI, Purchases and Stores, American Railway Asso- 
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ciation, will hold its 1927 meeting at Chicago in May or June. 
There will be no exhibits of railway supply manufacturers. 





The following list gives names of secretaries, dates of next or regular 


—- and places of meeting of mechanical associations and railroad 
c . 


Arr-BraKE Association.—T. L. Burton, acting secretary, 165 Broadway 


, 


- ¥. Next meeting May 24, 25 May 

Washington, pc g y » 25, 26 and 27, Mayflower Hotel, 

AAMERICAN Rattroap Master TInNeERS’, CoppERSMITHS’ AND PIPE of 
Assocration.—C. Borcherdt, 202 North Hamlin Ave., — 

———— F congye a Divisien V.—MEcHANICAL.—V. R. 

awthorne, 431 Sovt earborn St., Chicago. Neo i 
8 and 9, Hotel Windsor, Mcntreal. * > ee eee pee F. 
——' V—EguiepMent Paintinc Secticn.—V. R. Hawthorne, 
Diviston VI.—Pwurciases AND STORES.— ] 
St., New Yori. STores.—W. J. Farrell, 30 Vesey 

AMERICAN Raltway Toot ForEMEN’s AssociaTion.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention Chicago, Sept. 7-9, 1927 

AmERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard. 
son, associate editor, Railway Mechanical Engineer, 30 Church St 

“ New — ig 

MERICAN SOCIETY FOR STEEL TREATMENT.—-W. H. Fisema: s 

: Ave., Cleveland, Chio. Ea Sine ge 

AMERICAN SOCIETY FoR TrsTING Mareriats.—C. L. i 
St, Philadeiphis, Pa C. L. Warwick, 1315 Spruce 

Awerican WetbING Soctety.—-Miss M. M. Kelly, 29 West Thirty-ninth 

‘ St., New _. ‘ 

ASSOCIATION OF RatLway ELEcTRICAL ENGINEERS.—Joseph A. An etti 
CEN. W., Bun “i, C & NX. W Sue, Oem 

BIRMINGHAM Car FoREMEN AND Car INSPECTORS’ AssocIATION.—P. H. 
Gillean, 715 Sovth Eightieth Place, Birmingham, Ala. Meeting, sec- 
ond Monday in each month at Birmingham, Y. M. C. A. Building 

vn ee R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings second Tuesday in each month, exc , 

: and August, at Windsor Hotel.. Montreal, Que. a oe 

Car ForeMEN’s Assoctation oF Cutcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Mceting second Monday in month, except June, July 
and August, Great Northern LIlotel, Chicago, IIl. Next meeting 
January 10. Entire evening will be devoted to a discussion of the 

, ae A. R. A. rules. 

SAR FOREMEN’sS Association oF S1. Lours.—F. D. Wiegmar, 720 } 
23rd St., E. St. Louis, Ill. Meetings, first ‘Pacrieg ta ag been 
June, July end Avgust, at the American Hotel Annex, St. Louis. 

Car ForemMen’s Civut or Los AnceLes.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club Building. Los Angeles, Cal. 

Centrat Rattway Ciuz.—H. D. Vought, 26 Cortlandt St., New York 
N. Y. Regular meetings, second Thursday each month, except Tane, 
July and August, Hotel Statler, Buffalo, Y. Next meeting, 
January 13, at 2p. m. Election of officers. Annual dinner in evening. 

CuieF INTERCHANGE Car INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
A. S. Sternberg, Belt railway, Clearing Station, Chicago. Annual 
convention, Chicago, September, 1927. 

Crxctnnat1 Rattway CiLun.—D. R. Boyd, 811 Union Central Building, 
Cincinnati, Ohio. Meetings, second Tuesday, February, May, Sep- 
tember and November. 

CLEVELAND Rati.way Criur.—F. L. Frericks, 14416 Adler Ave., Cleveland, 

hio. Meetings first Monday each month except: July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
land, Ohio. Annual meeting January 10. 

INTERNATIONAL RartLRoaD Master BLackKsMituHs’ AssociaTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Lafayette, Buffalo, N. Y., August 16-18, 1927. 

INTERNATIONAL Rattway Fvuer Association.-—L. G. Plant Railway Ex- 
change, 80 E. Jackson boulevard, Chicago. Annual convention 
May 10 to 13, 1927, Chicago. 

INTERNATIONAL RatLway GENERAL FoREMEN’S ASSOCIATION.—William Hall, 
1051 W. Wabash Ave., Winona, Minn. Annual convention Chicago, 
September 6-9, 1927. 

Loutstana Car DeEparTMENT Association.—L. Brownlee, New Orleans, 
La. Meeting third Thursday in each month. 

Master BorLERMAKERS’ AssocfaTion.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting Chicago, May, 1927. 

New Encctanp Rariroap Cius.—W. E. Cade, Jr., 683 Atlantic Ave., 
Roston, Mass. Regular meeting second Tuesday in month, except 
i July. August and September. Copley-Plaza Hotel, Boston, 

ass. Next meeting January 11. Paper on motor transportation 
will be read by H. F. Fritch, general traffic manager of the Boston & 
Maine. 

New York Rar.roap Crur.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

PactFic Rartway Ctus.—W. S. Wollner, 64 Pine St., San Francisco, 
Cal. Regular meetings, second Thursday of each month in San 
Francisco and Oakland, Cal., alternately. 

Rain.way Cius oF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Fa. Meeting last Friday of each month, except June, 
July and August. Next meeting January 27. F. Snyder, 
general manager of the B. & L. E. will present a paper at this 
meeting. 

Rattway Crur or Pittssurcn.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regvlar meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louts Raitway Crvus.—-B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, second Friday in each month, except June, 
July and August. , 

SouTiHERN AND SOUTHWESTERN RatLway Civus.—A. T. Miller, P.O. Box 
1295, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. 

SouTHEASTERN CARMEN’S INTERCHANGE AsSociation.—C. Kimball, Inman 
shops, Southern, Atlanta, Ga. : 

Texas Car ForremeEn’s Assoctation.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings, first Tuesday in each month, 
Terminal Hctel Bldg., Fort Worth, Tex. = 

TRAVELING ENGINEERS’ AssocraTION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, 
Chicago, September, 1927. 

WESTERN ony Crus.—Bruce V. Crandall, 189 West Madison St., 
Chicago. Regular meetings, third Monday in each month, except 
June, July and August. 
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Supply Trade Notes 








A. C. Schleifer has been appointed mechanical engineer of the 
EK. A. Lundy Company, Pittsburgh, Pa. 


The American Steel Foundries Company, Chicago, has pur- 
chased the Verona Steel Castings Company, Verona, Pa. 


Henry S. LaBarge has been appointed manager of railway 
and marine sales of the Glidden Company, Cleveland, Ohio. 


Henry N. Winner, general manager of the Garlock Packing 
Company, Palmyra, N. Y., died on November 12 at Philadelphia, 
Pa. 


Joseph Beaumont has resigned as vice-president and director 
of the Regan Safety Devices Company to engage in other busi- 
ness. 


The Vapor Car Heating Company, Inc., has .removed its 
Boston, Mass., office to the Little building, 80 Boylston street. 


The Southern Wheel Company has purchased the car wheel 
plant at Hammond, Ind., of the New York Car Wheel Company 
of Indiana. 


A. N. Martin, formerly in charge of the purchasing depart- 
ment of the Pyle-National Company, with headquarters at Chi- 
cago, has been elected vice-president, with headquarters at New 
York. 


The Link-Belt Company, Chicago, has opened a sales and 
service branch at 152 Temple street, New Haven, Conn., in 
charge of R. H. Hagner, formerly of the company’s Philadelphia 
office. 


G. M. Eaton, formerly chief mechanical engineer of the 
Westinghouse Electric & Manufacturing Company, has joined 
the Molybdenum Corporation of America, in a sales engineer- 
ing capacity. 


The Griffin Wheel Company, Chicago, has purchased the 
Standard Car Wheel Company, Cleveland, Ohio, and the Saint 
Bernard Manufacturing Company, Cincinnati, Ohio, which it will 
operate as branch plants. 


Joseph T. Ryerson & Son, Inc., Chicago, has purchased the 
warehouse division and property of the Bourne-Fuller Company, 
Cleveland, Ohio, and will add to the facilities and increase the 
size and range of stock carried. 


J. B. Weigel, formerly general interlocking supervisor of the 
Seaboard Air Line, has been appointed a representative in the 
railroad materials division of the Ohio Brass Company, with 
headquarters at Mansfield, Ohio. 


M. J. A. Bertin, managing director of the Société Anonyme 
des Huiles Galena, Paris, France, has been elected president 
of the parent company, Galena Signal Oil Company (Pennsyl- 
vania), with headquarters at New York, to succeed L. J. Drake, 
resigned. 


Frank K. Metzger, manager of sales of the Standard Steel 
Works Company at Philadelphia, Pa., has been elected a vice- 
president to succeed Richard Sanderson, resigned. R. Nevin Watt 
succeeds Mr. Metzger as manager of‘sales, with headquarters at 
Philadelphia. 


The Ohio Brass Company, Mansfield, Ohio, has established 
new quarters for its San Francisco, Cal., branch office in the 
Matson building, 215 Market street, and new quarters for its 
Los Angeles branch office in the Subway Terminal building, 417 
S. Hill street. 


A. T. Herr has been appointed sales representative of the 
American Locomotive Company at Denver, Colo., with office 
in the United States Bank building, and J. W. Harty has been 
appointed sales representative at Detroit, Mich., with office in the 
General Motors Corporation building. 


J..T. Stephenson, railway supply manufacturer’s agent, with 
office in the Munsey building, Washington, D. C., has been 
appointed railway sales representative in the territory embracing 
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Washington, D. C., Baltimore, Md., and vicinity, of the Warren 
Tool & Forge Company, Warren, Ohio. 


W. S. Koithan and R. W. Pryor, Jr., have been placed in 
charge of the Philadelphia office of the Buffalo Forge Company 
in the Land Title building. Mr. Koithan and Mr. Pryor, who 
for many years have been joint managers of the New York office, 
will continue to manage the New York district. 


Arthur C. Pletz has been appointed sales manager of the mis- 
cellaneous machinery department of the Niles Tool Works 
Company division of the Niles-Bement-Pond Company, with 
headquarters at Hamilton, Ohio. L. A. Quinn has been ap- 
pointed acting manager of the Birmingham office of the Niles 
Tool Works, succeeding N. C. Walpole, deceased. 


Robert S. Glenn, manager of the New York store of the 
Cleveland Twist Drill Company, has been appointed assistant 
to the president, with headquarters at Cleveland, Ohio. Oliver 
B. Hansen, representative in the southeastern territory, with 
headquarters at Atlanta, Ga., succeeds Mr. Glenn at New York, 
and Irving P. Farnum succeeds Mr. Hansen at Atlanta. 


The Western Machine Tool Works, Holland, Mich., has bought 
the entire assets of the John Steptoe Shaper business, Cincinnati, 
Ohio. The Steptoe shapers have been built since 1845, and the 
new owners will continue the manufacturing of the complete line 
of Steptoe shapers which are built from 14-in. to 24-in. sizes. 


J. H. Ridge has been appointed branch manager of the Pitts- 
burgh branch of the Timken Roller Bearing Service & Sales 
Company, with headquarters at Pittsburgh, Pa. G. G. Weston 
has been appointed branch manager of the Omaha branch, with 
headquarters at Omaha, Neb. Paul Ackerman has been ap- 
pointed engineer of the service department, at Canton, Ohio. 


M. A. Blessing, assistant manager of sales of the Jones & 
Laughlin Steel Corporation, has been appointed district manager 
of sales, with headquarters at Chicago; Vernon C. Ward has 
been appointed manager of sales of the steel construction de- 
partment, with headquarters at Pittsburgh, Pa.; G. H. Danforth 
has been appointed contracting engineer of the Fabricating 
division, and C. I. Boardman has been appointed contracting 
engineer of the Junior Beam division. 


Archibald H. Ehle, general sales manager of the Baldwin 
Locomotive Works, Philadelphia, Pa., has been elected vice- 
president in charge of domestic sales, with headquarters at the 
same place, to succeed Grafton Greenough, deceased. Stewart 
McNaughton, sales manager of the central zone, with headquar- 
ters at Philadelphia, has been elected manager of domestic sales, 
succeeding to the former duties of Mr. Ehle. Mr. McNaughton 
will continue to have his headquarters at Philadelphia. 


J. Dalrymple Rogers has resigned as London manager of the 
Baldwin Locomotive Works. Prior to the war Mr. Rogers was 
associated with several American railways and during the war 
was on the staff of the Director General of Military Railways. 
Since then he has represented the Baldwin Locomotive Works 
in South Africa, India and other parts of the British Empire. 
Ashton Dorr, formerly assistant manager of the Paris office 
succeeds Mr. Rogers as manager of the London office. 


At a recent meeting of the board of directors of Pratt & 
Lambert, Inc., Buffalo, N. Y., the following officers were elected: 
J. N. Welter, of Chicago, chairman of the board; A. D. Graves, 
Buffalo, president; H. E. Webster, Buffalo, senior vice-president ; 
J. P. Gowing, Chicago, vice-president; W. P. Werheim, Buffalo, 
treasurer; R. W. Lindsay, Buffalo, assistant treasurer. Both 
J. B. Bouck, Jr., New York, and F. W. Robinson, Buffalo, each 
elected vice-president in 1924, continue in that capacity. H. E. 
Webster and W. P. Werheim also continue as secretary and as- 
sistant secretary, respectively. 


John Rainey McGinley of Pittsburgh, Pa., a former associate 
of the late George Westinghouse, with whom he organized the 
Westinghouse Electric & Manufacturing Company, died on 
November 29 in New York City at the age of 75. Mr. McGinley 
served with the Philadelphia Company of Pittsburgh as vice- 
president and general manager for many years. He was a 
director of the Chicago Pneumatic Tool Company, director of the 
Duff Manufacturing Company, chairman of the board of the 
Pittsburgh Screw & Bolt Company and a director of Dwight P. 
Robinson & Co., Inc., and of the Gary Screw & Bolt Company. 
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Trade Publications 





- Personal Mention 








STEEL PLATE BLOWER.—The American Blower Company, De- 
troit, Mich., describes in Bulletin No. 2004 its Type SE steel 
plate blower designed especially for heavy duty blowing applica- 
tions. 


WRENCHLEsS CHUCKS.—Bulletin No. 40-A descriptive of the 
Skinner air-operated wrenchless chucks, air cylinders and equip- 
ment, has been issued by the Skinner Chuck Company, New 
Britain, Conn. 


PIPE CLAMPS.—The V. V. one screw malleable iron pipe clamp 
for fastening conduits to brick, concrete or wood are briefly 
described in the leaflet prepared by the V. V. Fittings Company, 
Philadelphia, Pa. 


ARC WELDER AND CONTROLLER.—The Mann Master arc-welder 
and controller are described and illustrated in bulletins prepared 
by the Electric Welder Controller Company, 602 Bigelow boule- 
vard, Pittsburgh, Pa. 


THE FLOW METER.—The new Brown electric flow meter, in 
which the inductance bridge principle is used, is described and 
illustrated in a four-page folder issued by the Brown Instrument 
Company, Philadelphia, Pa. 


Motors FOR LIGHT WEIGHT CARS.—Publication GEA-417 of 
the General Electric Company, Schenectady, N. Y., gives dimen- 
sions, weights and capacities of the GE-246A, 600-volt railway 
motor for light weight cars. 


NitRALLoy.—The Ludlum Steel Company, Watervliet, N. Y., 
describes a new process of suriace-hardening special steels in its 
eight-page booklet on Nitralloy, a special steel capable of being 
surface-hardened without distortion. 


WoopWoRKING MACHINES.—J. D. Wallace & Company, 134 
South California avenue, Chicago, describes and illustrates in 
catalogue No. 403 its portable machines for wood turning, cut- 
ting, jointing and other woodworking operations. 


HOIsTING EQUIPMENT.—The Wright Manufacturing Company, 
Lisbon, Ohio, has just released catalogue No. 11 which is a 
comprehensive handbook on chain hoists, trolleys, hand cranes 
and allied equipment. Line drawings give dimensions and 
clearances of the various products. 


FLow METERS.—Seventeen years’ progress in the development 
of the Republic flow meter is illustrated in a six-page folder 
issued by the Republic Flow Meters Company, 2240 Diversey 
Parkway, Chicago. This meter is designed to eliminate uncer- 
tain and inaccurate float mechanisms. 





BiTuULUMIN.—A 30-page brochure, giving 77 questions and 
answers on aluminum paints and metal primers, has been issued 
by Hill, Hubbell & Co., San Francisco, Cal. Through these ques- 
tions and answers considerable non-technical information is given 
on the mixing of aluminum paints, the application of Bitulumin 
and the principles of painting iron and steel. The illustrations in 
the booklet are reproductions of photographs showing the actual 
use of Bitulumin and Two-Fifty iron primer. 


MULTI-SERVICE BALLAST CARS.—In a four-page circular devoted 
to Multi-service ballast cars, the Enterprise Railway Equipment 
Company, Chicago, describes the advantages of this type of car 
for handling ballast, cinders, coal, gravel, sand, ore and other 
materials. Four methods of discharging the load to the center 
of the track, both sides, center and one side, and center and 
both sides, are illustrated. Structural features of the Multi- 
service ballast cars also are outlined in detail. 


AMERICAN AUTOMATIC CONNECTOR.—The Consolidated Con- 
nector Corporation, 118 Noble Court, Cleveland, Ohio, after ten 
years’ development work on various railroads and in a number 
of industrial plants, is now ready to place on the market a 
standard connector which has been found to function satisfac- 
torily under divergent track and climatic conditions and on any 
class of equipment. This connector, which is fully described and 
illustrated in a 20-page booklet, is equipped with an adapter, 
making it unnecessary to uncouple air hose in interchange and 
eliminating the use of tools. 


General 


H. J. Force, chemist and engineer of tests of the Delaware, 
Lackawanna & Western, with headquarters at Scranton, Pa., has 
resigned. 


J. J. Laupic has been appointed acting chemist and engineer 
of tests of the Delaware, Lackawanna & Western, with head- 
quarters at Scranton, Pa., succeeding H. J. Force. 


W. B. WuirsitT, assistant mechanical engineer of the Balti- 
more & Ohio, at Baltimore, Md., has been promoted to mechanical 
engineer, with the same headquarters, succeeding A. G. Sandman. 


Myron Roegpins, road foreman of engines on the New York, 
Chicago and St. Louis, with headquarters at Ft. Wayne, Ind., 
has been promoted to supervisor of locomotive and fuel per- 
formance, with headquarters at Cleveland, Ohio, succeeding 
C. E. Trotter, resigned. 


W. R. Lye, district superintendent of motive power on the 
New York Central, with headquarters at Elkhart, Ind., has been 
appointed to a similar position at Collinwood, Ohio, with jurisdic- 
tion over the Third district, succeeding O. M. Foster, who is 
retiring at his own request. 


A. G. SANDMAN, mechanical engineer of the Baltimore & Ohio 
at Baltimore, Md., has been promoted to assistant to the chief 
of motive power, with the same headquarters. Mr. Sandman 
was born on October 19, 1862, in Germany, and was educated 
in the public schools of Maryland and at Maryland Institute. 
He entered railway service with the Baltimore & Ohio as machin- 
ist apprentice on October 7, 1879, becoming machinist in 1883. 
In 1888 he became draftsman and was promoted to chief drafts- 
man in 1901. He became mechanical engineer on July 16, 1918. 


W. R. McMunn, who has been appointed superintendent of 
rolling stock of Merchants Despatch, Inc., with headquarters at 
Rochester, N. Y., was born on July 19, 1876, at Williamsport, 
Pa., and was educated in the public schools of that place and 
in business college. He entered the service of the Pennsylvania 
in 1897, in their shops at Sunbury, Pa., remaining there until 
1900. In February, 1901, he entered the service of the New 
York Central Railroad, rolling stock department, and served in 
various capacities in New York City and Albany until 1906, 
when he was appointed special inspector, acting in the capacity 
of assistant general car inspector, with headquarters at Albany. 
He remained in this position until 1912, when he was appointed 
chief clerk to the superintendent of rolling stock, with headquar- 
ters at New York. In 1914, he was appointed general car 
inspector, lines Buffalo and east, with headquarters at Albany, 
and in 1918, due to stress of the war, he was appointed assistant 
to the superintendent of rolling stock, with headquarters at New 
York. In 1921, when this position was abolished he returned to 
his former position as general car inspector, but with jurisdiction 
extended to the lines west of Buffalo, with headquarters at Buf- 
falo. This position he was holding at the time of his appointment 
as superintendent of rolling stock of Merchants Despatch, Inc. 


Master Mechanics and Road Foremen 


J. W. Matueson, master mechanic on the Northern Pacific at 
Seattle, Wash., has been transferred to Glendive, Mont. 


W. E. DuNKERLY, master mechanic on the Northern Pacific at 
Glendive, Mont., has been transferred to Jamestown, N. D., suc- 
ceeding D. S. Littlehales. 


Greorce R. WititAMs has been appointed road foreman of 
engines of the Oregon-Washington Railroad & Navigation Com- 
pany, with headquarters at LaGrande, Ore. 


D. S. LiTTLEHALES, master mechanic on the Northern Pacific, 
with headquarters at Jamestown, N. D., has been transferred 
to Seattle, Wash., succeeding J. W. Matheson. 


M. R. REED, acting master mechanic on the Pennsylvania, with 
headquarters at Logansport, Ind., has been promoted to master 
mechanic on the Ft. Wayne division, with headquarters at Ft. 
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Wayne, Ind., succeeding O. C. Wright, was has been assigned to 
special duty. The duties of master mechanic at Logansport will 
hereafter be performed by the general foreman. 


A. M. Lawnon has been appointed master mechanic on the 
Southern, with headquarters at Richmond, Va., succeeding C. G. 
Goff. Mr. Lawhon was born on March 25, 1874, at Knoxville, 
Tenn. In September, 1890, he entered the service of the Southern 
as a machinist apprentice at Knoxville. His subsequent promo- 
tions were as follows: January, 1899, assistant enginehouse fore- 
man; November, 1902, enginehouse foreman; July, 1914, general 
foreman at Princeton, Ind.; March, 1917, shop superintendent at 
Knoxville ; June, 1923, master mechanic at Richmond; May, 1924, 
transferred to Alexandria, Va. 


Car Department 


Tuos. E. Forster, general car inspector of the San Antonio & 
Aransas Pass, has been appointed car foreman on the Missouri 
Pacific, with headquarters at Anchorage, La. 


F. L. CoLes, general foreman of the car department of the 
Chicago, Rock Island & Pacific at El Dorado, Ark., has been 
transferred as general foreman to Biddle, Ark. 


C. YARBOROUGH, coach shop foreman of the Southern at Bir- 
mingham, Ala., has been appointed general car foreman, with 
headquarters at Meridian, Miss., succeeding G. A. Goodyear, 
deceased. 


Shop and Enginehouse 


F. T. WALDEN, general foreman of the Southern at Selma, 
N. C., has been transferred to Asheville, N. C. 


F. T. SAYWELL has been promoted to machine shop and drop 
pit foreman of the Southern, with headquarters at Sheffield, Ala. 


J. S. Flower has been promoted to roundhouse foreman of the 
Southern, with headquarters at Greensboro, N. C., succeeding 
H. D. Broadway. 


S. M. Parker has been promoted to night roundhouse fore- 
man of the Southern, with headquarters at Greensboro, N. C., 
succeeding J. S. Flowe. 


H. D. Broapway, roundhouse foreman of the Southern at 
Gsreensboro, N. C., has been promoted to general foreman, with 
headquarters at Salem, N. C. 


F. W. A. REAGAN has been appointed general foreman of the 
New Orleans Great Northern, with headquarters at Bogalusa, 
La., succeeding F. A. Marshall, deceased. 


S. S. Tapert, machine shop foreman of the Louisville & 
Nashville, has been appointed general foreman, with headquar- 
ters at Mobile, Ala., succeeding W. C. McCarthy, deceased. 


E. H. O’Mara has been appointed general enginehouse fore- 
man and engine dispatcher of the New Orleans Great Northern, 
with headquarters at Bogalusa, La., succeeding F. W. A. Reagan. 


W. T. CurLee has been appointed erecting shop foreman of 
the Southern, with headquarters at Spencer, N. C., succeeding 
K. A. Lentz. 


K. A. Lentz, erecting shop foreman of the Southern at Spencer, 
N. C., has been promoted to shop superintendent, with the same 
headquarters. 


F. L. Brower has been appointed day enginehouse foreman of 
the Southern, with headquarters at Sheffield, Ala., succeeding 
F. T. Saywell. 

WarrEN D. Youns, assistant foreman of the Phillipsburg en- 
ginehouse and machine shops of the Central of New Jersey, has 
been promoted to general foreman and car inspector, with the 
same headquarters. 


Purchases and Stores 


JouNn Fo.ey, forester of the Pennsylvania at Philadelphia, 
Pa., has become assistant to the purchasing agent. 


B. P. Pur.urpre, assistant purchasing agent of the Pennsyl- 
vania at Philadelphia, Pa., has been promoted to fuel purchasing 
agent. 
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MonTGoMERY SMITH, purchasing agent of the Pennsylvania 
at Philadelphia, Pa., has been promoted to assistant to the gen- 
eral purchasing agent. 


R. C. Harris, assistant to stores manager of the Pennsyl- 
vania at Philadelphia, Pa., has been promoted to general store- 
keeper, with the same headquarters. 


C. B. HALL, general storekeeper of the Pennsylvania at Phila- 
delphia, Pa., has been promoted to stores manager, with the 
same headquarters, succeeding C. D. Young. 


FE. J. Becker, general inspector of stores and supply train 
service on the Southern Pacific, at San Francisco, Cal., has been 
promoted to traveling storekeeper, with the same headquarters, 
succeeding J. E. Perry, on leave of absence. 


EpwIn J. Myers, assistant general storekeeper of the North- 
ern Pacific, at St. Paul, Minn., has been promoted to general 
storekeeper, with the same headquarters, succeeding C. C. Kyle, 
promoted to purchasing 
agent. Mr. Myers be- 
gan railway service on 
the Northern Pacific in 
November, 1889, as a 
stores laborer under the 
master mechanic at 
Fargo, N. D., in July, 
1890, he became a clerk 
in the office of the divi- 
sion storekeeper at 
Fargo, N. D.; in July, 
1900, division store- 
keeper at Mandan, N. 
D. In April, 1902, 
he was transferred to 
Glendive, Mont. He 
then served successively 
as division storekeeper 
at Jamestown, N. D., at 
Dilworth, Minn., and at 
South Tacoma, Wash., 
until 1919, when he was 
promoted to assistant general storekeeper, with headquarters at 
St. Paul. 





E. J. Myers 


Witrrip P. Ditror retired on December 1 as purchasing 
agent of the New York, Chicago & St. Louis and the Lake 
Erie & Western, with headquarters at Cleveland, Ohio, 11 
months after reaching 
the age of 70, the time 
provided for retirement 
under the pension rules 
of the Nickel Plate. Mr. 
Dittoe was born on De- 
cember 25, 1855. He 
spent 27 years as pur- 
chasing agent of this 
railroad, with a total 
period of 45 years in the 
company’s service. Mr. 
Dittoe entered railway 
service in 1881 as a 
draftsman in the office 
of the chief engineer of 
the Nickel Plate. After 
several years in this 
capacity he was pro- 
moted successively to 
inspector and engineer. 
On September 12, 1899, 
he was again promoted 
to purchasing agent, with headquarters at Cleveland, and in 
July, 1922, his jurisdiction was increased to include the Lake 
Erie & Western. 





Wilfrid P. Dittoe 


Frep A. BUSHNELL has resigned as purchasing agent of the 
Great Northern, with headquarters at St. Paul, Minn. Mr. 
Bushnell was born on December 3, 1871, at Madison, Wis., and 
entered railway service on March 1, 1890, as an office boy in 
the office of the superintendent of motive power of the Great 
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Northern at St. Paul, Minn. From January, 1891, to November, 
1895, he served as a clerk in the general storekeeper’s office. 
He was then appointed division storekeeper at Kalispell, Mont. 
The following year he became a clerk in the general storekeeper’s 
office at St. Paul; in May, 1899, made chief clerk in the general 
stores department; in November, 1905, general storekeeper, and 
in November, 1910, general purchasing agent of the Spokane & 
Iniand Empire, the Spokane, Portland & Seattle, the Oregon 
Electric, the Oregon Trunk and the United Railways, subsidiaries 
of the Great Northern. In December, 1912, he returned to the 
Great Northern as assistant purchasing agent and in June, 1913, 
was promoted to purchasing agent. 


C. D. Younc, stores manager of the Pennsylvania at Phila- 
delphia, Pa., has been promoted to general purchasing agent, 
with the same headquarters, succeeding Samuel Porcher. Mr. 
Young entered the serv- 
ice of the Pennsylvania 
as special apprentice in 
1900, and between that 
year and 1910, held 
various motive power 
positions on the Penn- 
sylvania lines west of 
Pittsburgh. In 1911 he 
became engineer of tests 
in the Altoona shops, 
and in 1917  superin- 
tendent of motive power 
of the Philadelphia, 
Baltimore & Washing- 
ton. Just before the 
armistice he was com- 
missioned lieutenant- 
colonel of the engineers 
for service in France, 
returning to railroad 
duty later in the same 
year. In 1919 he became 
superintendent of the Schuylkill division of the Pennsylvania, in 
1920 general supervisor of stores, and in January, 1924, stores 
manager. 





C. D. Young 


SAMUEL PoRCHER, general purchasing agent of the Pennsyl- 
vania, with headquarters at Philadelphia, Pa., has been promoted 
to assistant vice-president in charge of purchases, stores and in- 
surance. Mr. Porcher 
was born on December 
21, 1857, in South Caro- 
lina, and was graduated 
from the University of 
Virginia. He entered 
railway service in 1882, 
as an apprentice in the 
Altoona shops of the 
Pennsylvania. He re- 
mained in the mechan- 
ical department at Al- 
toona until 1888, when 
he became assistant en- 
gineer, motive power 
department, United 
Railroads of New Jer- 
sey division of the 
Pennsylvania at Jersey 
City, N. J. From 1894 
to 1913 he was assistant 
purchasing agent and 
from 1913 until 1920 
was purchasing agent of the Pennsylvania and_ subsidiaries. 
From January, 1918, until March 7, 1918, he was also attached 
to the office of the director, Division Finance and Purchase, 
United States Railroad Administration. On the latter date he 
was appointed a member of the Central Advisory Purchasing 
Committee, United States Railroad Administration. In March 
of the following year he was appointed assistant director, Divi- 
sion of Purchases, and on March 1, 1920, was appointed general 
purchasing agent of the Pennsylvania Railroad system. 





Samuel Porcher 


EuGene A. Cvirrorp, assistant general purchasing agent on 
the Atchison, Topeka & Santa Fe at Chicago, has resigned to 
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become general purchasing agent of the Chicago & North West- 
ern and the Chicago, St. Paul, Minneapolis & Omaha, with 
headquarters at Chicago. Mr. Clifford was born on August 12, 
1878, in Ireland. He received his education in the Chicago 
schools, and at St. Ignatius College, Chicago, entering railway 
service on April 10, 1901, with the Atchison, Topeka & Santa 
Fe. He served in various capacities on the Santa Fe until No- 
vember, 1910, when he was promoted to chief clerk in the pur- 
chasing department. Three years later he became assistant 
general purchasing agent. During the life of the United States 
Railroad Administration Mr. Clifford served as a member of 
the purchasing committee of the Central Western region, and 
during the coal and railroad strike of 1922 he represented the 
Western roads at Washington, D. C., in the distribution of coal 
in co-operation with the President’s coal committee. 


E. C. VAN VALKENBURG has beer appointed purchasing agent 
and general storekeeper of the Oklahoma-Southwestern, with 
headquarters at Tulsa, Okla., taking over duties previously per- 
formed by R. V. MILLER, general manager of the company. 


Obituary 


E. C. INGALLS, division storekeeper on the Missouri Pacific, 
died on December 1 at Dupo, III. 


Witiiam P. McCartuy, general foreman of the Louisville & 
Nashville at Mobile, Ala., died suddenly on November 6, 1926. 


A. H. Powe Lt, superintendent of shops of the Western Pacific, 
who died on November 28 at Sacramento, Cal., was born in 
West Virginia. One of his earliest positions in a railroad me- 
chanical department was as master mechanic on the Chicago & 
Eastern Illinois at Villa Grove, Ill., where he remained until 
1904, when he became master mechanic on the Cincinnati, Hamil- 
ton & Dayton at Ivorydale, Ohio. In 1907 he was appointed 
assistant master mechanic on the Denver & Rio Grande at Pueblo, 
Colo., and in the following year he was promoted to master 
mechanic on the Colorado Midland, the Denver & Rio Grande 
and the Rio Grande Western, with headquarters at Grand Junc- 
tion, Colo. He was appointed master mechanic on the Western 
Pacific in 1910 and in 1915 he was promoted to general master 
mechanic. Mr. Powell was promoted to superintendent of shops, 
with headquarters at the Jeffrey shops, Sacramento, Cal., on 
November 1, 1921. 


J. M. Snoperass, professor of railway mechanical engineer- 
ing, department of railway engineering, University of Illinois, 
died on Saturday, December 4, following an operation for cancer. 
Professor Snodgrass 
was graduated from the 
University of Illinois in 
1902 with the degree of 
B. S. in mechanical en- 
gineering. From 1902 
to 1906 he was in- 
structor in mechanical 
engineering and in rail- 
way engineering at the 
university. He was then 
employed by the Ameri. 
can Locomotive Com- 
pany at Schenectady, 
N. Y., returning in 1908 
to the University of Il- 
linois as associate and 
assistant professor in 
the department of me- 
chanical engineering 
and special investigator 
in the engineering sta- 
tion. In 1913 he became 
assistant professor and later professor of railway mechanical 
engineering, department of railway engineering. Professor Snod- 
grass also had been employed for periods varying from two to 
six months by the Lake Shore & Michigan Southern, the Illinois 
Central, the Cleveland, Cincinnati, Chicago & St. Louis, the 
Commonwealth Edison Company and other companies. He 
was chairman of Sub-Committee 15 on Locomotives of the Com- 
mittee on Power Test Codes of the American Society of Me- 
chanical Engineers, 





Prof. J. M. Snodgrass 
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